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I'win Screw Steamships “ North West” 
and “ North Land.”—IlI, 





THE ENGINES. 

The chief points of engineering interest in 
these two steamships are found in their 
valves, valve gear and boilers. The valves 
ire of the piston type throughout, the valve 
main 


sear is the Joy for all the screw 
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Engines 248 & 23 


Ratio 


construction and performance are matters of 
interest to all designers of marine engines. 
The four cylinders of each engine are 25 
inches, 36 inches, 514 inches and 74 inches 
diameter respectively, and are spaced on the 
bed plate uniformly 84 
center. The 
inches diameter ; 


center to 
124 
the H. P. cylinder piston 
diameter is 25 inches, and area of 490.875 


inches 


high-pressure valve is 


Brackets for Tie Rod, on L.P. and 2nd M.P. Cylinders of 


»are bolted on, All vthers to be cast on 


of L.P. Receive 


rto 


nd M.P. Cylinder 


\ 








f 2nd M.P. Reo 
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18 = 


1,018 
The second M. P. cylinder is 


inches, which 0.19-+ of the 


cylinder area. 
514 inches diameter, area 2,083 square inch 
has two valves each 


es, and it covering a 


port width of 4 inches, and a port area for 

each valve of 131 square inches or 262 square 

, ‘ ,. 262 

inches total port area, which is = say, 
2,083 . 


st M.P. Cylinders 


Position of Cylinders for Starboard Engines 


OUADRUPLE EXPANSION ENGINES 


25-36-5114, -74.4 42, Nos, 218-19-20 & 2 














H.P. line and line inside 
st M.D. 
Steam Lead H.P 
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f Valves 1 


lap. 


Travel 
H.P. ond Ist M.P. Valves 


3 thus for each Engine 


Eye Bolts for H.P, 1st & 2nd M.P. Valves 


Two thus for each Engine 


engines, and the boilers are the ‘‘ Belleville ” 
design, a type which has found great favor 
in‘the French navy, but has not been widely 
adopted elsewhere, although it possesses 
strongly marked advantages for steamship 
use in the way of weight and accessibility 


for repairs. The ‘‘North Land” and 
‘‘North West” are the first examples of 


quadruple cylindered engines fitted with 


piston valves on all of their cylinders, in 






American practice at least, and hence their 





ENGINES OF ‘S NORTH 


square inches. The port width is 34 inches, 
10 diagonal in the 
developed view of valve seat, giving a total 


with bridges, as shown 


> P P . vo 
port area of 98 square inches, which is on 
= about 0.20 of the piston area for the port 
opening of the H. P. eylinder. The first 


M. P. cylinder bas a diameter of 36 inches. 
area 1,017.87 square inches, and has two of 
the same valves as the H. P. cylinder, and 


hence has double the port area, or 196 square 


West” 
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QUADRUPLE EXPANSION ENGINES 


Valve and Valve Seat for 


25-36-5142 and 74 x 42. 
Nos, 218 and 219 
The Globe Iron Works Company. 
Cleveland, O, 


AND ‘‘ Nortu LAND.” 


0.125 of The L, P. 
cylinder is 74 inches diameter, and has an area 


the cylinder area. 
of 4.800 square inches. The port is 6 inches 
wide and has 16 diagonal bridges 14 inches 
wide and the two valves are each 25 inches 
diameter, which gives a port area of about 
726 


1.300 


726 square inches, which is about 
0.17 of the cylinder area. 


These figures give for the cylinder di- 








ameters of 25, 36, 514 and 74 inches the 
following area ratios : 
Square of diameter H. P. cylinder. . 625 
Square of diameter first M. P. cyl 
a darareeas 1,296 
Square of diameter second M. P 
cy Terre . ; 2,652 
Square of diamettr L. P. cylinder. , = 5,476 
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ratio, the ratio of high to low pressure areas 
being in the ratio of 625 to 5,476, which is a 
little more than 8.1. 

The ratios of port openings to cylinder 
areas are for the— 

H. P. cylinder port openings 0.20 of cyl- 
inder area, 

First M. P. cylinder port openings 0.19 of 
cylinder area. 

Second M. P. cylinder port openings 0.125 
of cylinder area 








L. P. cylinder port openings 0.17 of cy)- 
inder area, 

The cause of the break in the sequence 
of port area is not absolutely clear, but is 
probably due wholly 


to structural consid- 


erations 
As will be seen from the cylinder sections 


given, the fcylinder castings are simple for 
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LOW PRESSURE PISTON VALVE 


For Quadruple Expansion Engines, 


25-36-5112 and 74 by 42. 


Nos. 220 and 221 


The Globe Tron Works Company, 


Cleveland, O. 





structures of The 
bushings are seated to shoulders 
tails as to 


their class. valve seat 


4 precise de 
fitting and of 


driving the seat 


bushes are not in our possession 


The construction of the valves is fully 
shown in the detail drawings. They have 
no packing; the valve faces are separate 


sleeves, held to the valve body with follow 
ers, secured by studs and nuts, and these 
working faces have three equidistant water 
grooves cut in them, and the top follower is 
tapped to take the lifting eye bolt for re 
moval. 

The large L. P. valves are quite different 
in construction, being made in a single piece 
of casting, flanged and braced as their large 
diameter, 25 inches, demands. They have 
eye lugs formed in the upper end of the cast 
ings to take lifting chains, and a % hole is 
drilled through from the outside into the 
valve stem chamber on top, and } inch blow 
through holes connect with the same cavity 
at the lower end of the valve, so as to heat 
the valve rod and valve simultaneously and 


equalize expansion of the parts, which 
might otherwise put the rod and valve into 


such different degrees of temperature at 
starting as to cause a loosening of the valve 
in its fastenings on the rod through the ex 
pansion of the valve before the valve rod 
heating and expansion took place. 

The doubling of the piston valves on three 
of the cylinders is done to save room 
athwartship on the L. P. cylinder, which 
would have needed a 50-inch single valve to 
give the same port length as the two 25 
inch and a 25-inch 
diameter valve is vastly easier to handle in 
fitting than a 50-inch valve. 


valves used, because 
The weight 
would have made it inconvenient to handle, 
and the outside dimensions of the cylinder 
casting would have been increased in one 
direction by 25 inches, which is also an im- 
portant consideration. All of these things 
point to the use of two piston valves instead 
of one, and there also the great reduction of 
clearance due to the double-valve plan is in its 
favor. The Joy valve gear lends itself read- 
ily to the driving of two valves, and it seems 
quite possible that the first cost of the two 
plain 25-inch valves for the L. P. cylinder 
was less than the cost of a single 50 inch 
valve would have been. 

Outside of the double valve feature it is 
difficult to see where any economical reduc- 
tion in the number of parts of these admir- 
ably simple engines could have been made, 
and the advantages gained by the use of the 
double valves fully warrant their introduc- 
tion. We give full detail dimensions of the 
parts shown, and are confident this feature 
will be appreciated by students of engine 
design generally. 
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one kilogram (49,605 yards tothe pound 
for a method of reducing leakage in mari: 
for the best memoir on the cx 
price of the motive power of steam ; 
small 


boilers ; 
for 
motor suitable for a home worksho 
and which wiil work by the use of son 
simple power available in the house, or | 
energy transmitted from a central statior 
for improvements in the process of rettir 
linen and hemp in industrial use. In tl 
chemical section prizes are offered for tl 
utilization of waste products ; for a memo 
of use to chemical or metallurgical industry 
an experimental study of the physical pro; 
erties of one or more metals or alloys j 
common improvement in the produ 
tion of sulphuric anhydride, or chlorine, ar 
of cast-steel and iron 


use ; 


; also the discovery « 
a new alloy useful to the arts; of combus 
tion in furnaces used for the production ; 
ceramic clays and coverings. 

It would seem that a society similar j 
scope to that of the French society woul 
be of benefit also tous. It ‘is true that su 


cessful inventions and discoveries have 
market value, and in the realization of tha 
there is a far greater reward than any society 
or government can offer; still it is certair 
that the mere offering of such rewards “at 
tracts great attention in the lines indicated 
stimulates investigation and secures sub 
stantial results of value. 
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QUADRUPLE EXP iNSION ENGINES 
25-36-5142 and 74 by 42. 


Nos, 218-19-20 & 21. 


The Globe Iron Works Company, 


Cleveland, O, 


Prizes for Inventions in France. 


The French Society for the Encourage- 
ment of National Industry offers a strong 
list of prizes and subjects for the year 1896. 
A grand prize of 12,000 francs, or $2,400, is 
to be given for the discovery or invention 
which is most useful to French industry. 
In the mechanical arts there are prizes for 
the best motor fed with some commercial 
oil ; for an engine of from 25 to 100 horse- 
power using as a maximum 7} kilograms 
(164 pounds) of steam per indicated horse- 
power per hour; to the manufacturer who 
first produces, mechanically, linen threads 
of which at least 100,000 meters will go to 
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Notes on the Traveling Crane. 


By Cuas. L. GRIFFIN. 

In general, to outline its component parts, 
the traveling crane consists of a pair of steel 
girders riveted together to form a bridge 
spanning the distance between elevated 
tracks or runways and having motion there 
on. This bridge in turn carries a car or trol 
ley having motion along the bridge and 
carrying upon it the hoisting mechanism. 
All motions are directed and controlled from 
the operator’s cage, usually hung below and 
at one end of the bridge in such position as 
to enable unobstructed view of the floor or 
suspended load at alltimes. All motions, 
both of hoisting and traversing, are secured 
by one or more motors located on the crane, 
the motion being reduced and transmitted to 
the desired point through the medium of 
gearing. 

The current supply is taken from a line 
of mains carried on insulated brackets at the 
side of the runway, contact being had through 
brass shoes or wheels, precisely as in the case 
of the common street car. A wide variation 
is found in the line pressure or voltage of 
these mains, existing cranes using 110 volts, 
220 volts and 500 volts, without regard to 
suitableness. The fact is, the voltage has 
been settled by conditions already existing 
at the time of crane installation. The crane 
has been the incidental feature. Of late, 
however, in the careful planning for new 
plants, or the remodeling of old ones, the 
merits of high and low voltages have been 
thoughtfully considered. As a result 220 
volts has become the standard pressure for 
electric crane service. The current capacity 
required is not large with 220 volts pressure, 
the size of wire thus being kept within rea- 
sonable limit; the shock to the person from 
accidental contact is not severe; the insula- 
tion is not difficult; the pressure readily 
adapts itself to lighting circuits or to inci- 
dental uses about the shop. The only ob- 
jection to be urged against the 110 volt sys- 
tem is the increase in size of wire; but this, 
in an installation of any size, amounts to 
such a considerable item, and withal implies 
such a clumsy job of wiring, that modern 
practice condemns it. The 500 volt system 
is the neatest of the three, and involves least 
cost for wire, but the increased danger from 
shock and the much greater care demanded 
for insulation overbalance the one point of 
neatness. With regard to chances for acci- 
dental shock it may be remarked that ten 
chances exist in a shop to one in street-car 
While a 500 volt pressure should 
not be unfit for the latter, for shop use it cer- 
tainly is too high for safety. 

A return circuit is always used in crane 
service, never a ground return. Less risk is 
thereby incurred from shock, wire insulation 
is subjected to less severe strain, and grounds 
are less likely to occur. 

Direct currents only, to the writer's best 
knowledge, have thus far been used in crane 
work. The Westinghouse Machine Co., 
however, have recently advertised for bids 
on several cranes to be equipped with alter- 
nate current apparatus. It will be interest- 
ing to note the success of such an installa- 
tion. If the alternate current motor does all 
that is claimed for it, and can be adapted to 
the wide range which crane service demands, 
we may expect to see a radical change in 
practice. 

The motors are usually series wound, the 


service. 


same feature of a large starting torque 
being required as in street-car service. Some 
cranes have been built, however, with shunt 
or compound wound machines. With this 
arrangement the armature revolves at a con- 
stant speed in one direction, connection 
being made forward or backward to the 
hoisting or traversing mechanism at the de- 
sired moment. This connection must of 
necessity be made by some form of clutch, 
and is apt to be ‘‘ trappy ”’ and easily thrown 
out of order. Since one of the prime features 
of the electric crane is simplicity, it seems a 
step backward to introduce mechanical de- 
tails to accomplish what the series motor 
does of itself by its very nature. Series 
motors, when used for this service, must be 
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reversible and of ample power. Slow speed 
is preferable for several reasons. The gear- 
ing ratio becomes small between the motor 
and winding drums, thereby giving high 
efficiency ; the wear of parts due to high 
speed and vibration is minimized ; the ma 
chine runs quietly and requires little atten- 
tion. The first cost of the slow speed motor 
is against it, but experience has shown that 
it is economy in the end to use it. The slow 
speed motor being a comparatively recent 
development in electric engineering, we 
might expect to find the earlier cranes driven 
by high speed motors. Such is the fact, 
and, furthermore, the whole design of the 
hoisting train was influenced by it. With 
motor armature speeds of 1,800 to 2,000 revo- 
lutions per minute, the gearing ratio to the 
winding drums could only be secured by 
worm gears. When, however, the multi- 
polar slow speed motor, with its compact 
steel frame, came into the market, a change 
in design became possible. We find the 
winding drums as before, but in place of 
the worm gear we find a spur gear with 
cast teeth, usually half shrouded, and in 
place of one or more pairs of bevel gears, 
incident to the worm gear plan, we find 
only cut spur gears running at a compara- 
tively low rate of speed. The change in de- 
sign isa gain, both in first cost and effi- 
ciency. The worm geared crane was a suc- 
cessful machine, but the spur geared crane 
has proven its worthy successor. 

On good modern cranes, when hoisting 
their full rated load at the usual speed of 
10 to 15 feet per minute, the peripheral 
speed of the pinion on the armature shaft is 
from 200 to 300 feet per minute. When 
lifting the empty block this speed seldom 
rises to 1,000 feet per minute, which is a 
low limit. 

Wide face, comparatively fine pitch gears, 
if carefully lined up and rigidly supported 
by the bearings, have the preference over 
coarse pitch gears of narrow face. With 
length of face to give equal strength with 
a full bearing, the former will run more 
quietly than the latter and have equally 
long life. A small amount of back lash in 
crane gears does no harm and adds wonder- 
fully to smooth running. Brown & Sharpe 
practice would condemn this, but it is good 
engineering from the crane builder’s and 
crane user’s standpoint. 

Much ingenuity has been expended upon 
the design of brakes to automatically check 
the descent of the load. The familiar 
Weston brake, though primarily invented 
for hand crane service, has been modified 
and changed into so many different forms 
for power cranes that itis often a study to 
reveal its identity. Many a designer, after 
much mental labor, has brought out a new 
form of brake, only to find that he had the 
Weston device in principle, with the addi- 
tion of some unimportant detail, which was 
perhaps a loss rather than a gain. The 
differential strap brake is often used in some 
one of its many forms. A brake closely 
akin to this is operated en the principle of 
the multiplying friction of a band coiled on 
a drum. An electric brake is, perhaps, 
most generally used, in which case the strap 
or band is operated by a pair of solenoids. 
A combination of the electric brake and the 
mechanical brake has been used with much 
success, and constitutes the so-called duplex 
system. Much might be said in favor of 
this system, for it not only secures prac- 
tically absolute safety against dropping the 
load, but the action is prompt and perfectly 
smooth in lowering with heavy loads, when 
the pumping motion is so apt to occur with 
a single brake. 

When it is realized that by the reliable 
action of the brakes alone the load is sus- 
tained in mid-air, the freedom from accidents 
due to their failure best illustrates how well 
this troublesome problem has been met and 
solved. The action of a crane in service, 
handling, say, fifty tons, can but impress 
one with the tremendous responsibility 
thrown upon the braking mechanism. The 
certainty and precision with which the 
heavy load is controlled by the brake is one 
of the greatest triumphs of the moderncrane. 

Opinion is divided among engineers as 
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to the relative merits of chain and wire rope 
for crane service. The English engineer 
takes a midway position and uses a flat link 
chain riveted up. Smooth and _ noiseless 
running is certainly gained by this method, 
but at the expense of clumsiness and in 
creased cost. The best American practice 
seems to be the use of short link chain, 
forged from a high grade of iron and sub 
jected to a severe test in the length in which 
it is to be used before being accepted for 
service. For excessively high lifts wire 
rope offers the advantage of a minimum 
drum surface, hence making a compact 
machine. Wire rope demands large drums 
and sheaves to wind upon, which means, 
unless the number of sustaining parts be 
increased, a larger motor or else increase in 
gear ratio. Wire rope is liable to develop 
weakness in the inner strands, which cannot 
be detected from the outside, and a sudden 
break results. Nevertheless many good 
wire rope cranes are in existence to-day, 
and are giving good service. Chain, how- 
ever, adapts itself so well to crane service 
that it leaves little to be desired, and is 
usually recommended. When well slushed, 
as it should always be, it runs smoothly, 
can be wound on small drums, is easy of 
inspection, and quick to show any develop 
ment of weakness, Chain making has ad- 
vanced to a fine art, and a high grade is 
listed for crane service, usually known as 
** special crane.”’ 

The question as to whether the chain 
should be the weakest point of a crane is 
often discussed. Those who take the aftirm 
ative argue that it is better to drop the load 
than to impose a strain on the gearing 
sufficient to wreck the machine. That there 
is something in this view of the case cannot 
be denied, but dropping the load is liable to 
cause untold damage to machinery below it, 
and perhaps loss of life, and it is question 
able if such chances should be taken. The 
question at once arises, ‘‘ Where then shall 
this particular part be located which is to 
play the rdle of asafety valve?” To place 
it anywhere between the load and the 
brakes will cause the same result, viz., 
dropping the load. The brakes, least of all, 
should be the weak point. Hence, the only 
location left us is beyond the brakes, or in 
the motor itself. This is easy of accom- 
plishment, for with the motor properly 
proportioned, even though the fuse fail to 
blow, the armature will refuse to turn 
before the gearing is overstrained. Even 
should the armature burn out it is not such 
a very serious matter, as it is the only piece 
injured and the load is still sustained. 
Cranes are sure to be overloaded at times, 
especially in a shop where the size and 
quantity of product is constantly increasing. 
A small overload can do no harm, but a 
check against the unlimited extension of the 
overload is as important as the safety valve 
on a boiler. 

The bottom block or fall consists of heavy 
steel plates carrying between them the pin 
upon which the sheaves are placed and the 
crosshead or yoke upon which is hung the 
hook or eye which grapples with the sling 
chains. In order to facilitate easy turning of 
the load, the hook nut is usually given a 
bearing upon conical steel rollers or upon a 
nest of hardened steel balls. With this pro- 
vision a load of many tons requires butsmall 
force to rotate it. 

Crane hooks are more a product of the 
modern forge shop than of the foundry. 
While good steel castings can undoubtedly 
be made, yet the homogeneity of the forged 
hook commands so much more confidence 
that it is generally preferred. The best re- 
fined iron is the material which should al- 
ways be used. 

The truck wheels, both for bridge and 
trolley traverse, are double-flanged. The 
engineer's preference decides between the 
use of cast-iron wheels with chilled tread and 
open hearth cast-steel wheels. The steel 
wheel is tough and strong, and probably 
would never break in service. It is apt, 
however, to be of varying hardness and to 
develop soft spots in the tread. Cast-iron 
wheels are made heavy to gain the desired 
strength, and, perhaps, never attain the 
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same degree of toughness as the steel wheel. 
The tread is, however, much better than 
that of the steel wheel; it has no soft spots, 
and has infinitely long life. With proper 
care that the chill does not strike in too 
deep, the cast-iron wheel is practically 
strong enough for the service, and good for 
wheel loads which would be apt to create flat 
spots in the tread of the steel wheel. A 36- 
inch wheel should be able to stand an occa 
sional wheel load of 60,000 to 70,000 pounds 
without feazing. Our locomotive brethren 
When we 
begin to run cranes 60 miles per hour, the 
allowable wheel load will probably be some 
what reduced. 


would consider this figure high. 


All wheels in a given location on a crane 
are turned or ground perfectly true to ex- 
actly the same diameter. Otherwise binding 
on the rails will occur, with consequent slip- 
ping and loss of power. If the bridge wheels 
are of different diameters, the whole crane 
will be continually thrown out of square 
with the tracks, and the power of the crane 
to right itself will be uselessly applied. 

The righting or squaring power of a crane 
bridge depends on the relation of wheel base 
tospan. With a relatively long wheel base 
the tendtney to skew on the tracks resulting 
from imperfect rails or otherwise is over- 
come by very slight side pressure on the 
wheel flanges. If the wheel base is not 
made less than one-sixththe span, it is found 
that the crane has practically perfect right 
ing power, and will travel squarely and 
smoothly. Cranes have been and are made 
with a rack running the full length of each 
track, meshing with a pinion in the traverse 
gearing, thus locking the crane square with 
the tracks at every point in its travel. That 
this provision is entirely unnecessary is seen 
from the fact that 90 per cent. of the cranes 
in operation to-day are not thus equipped, 
and yet are not complained of on this score. 

Any type of speed controller for series 
motors can be applied to crane service. The 
‘wasteful rheostat” is the means most con- 
veniently at hand and the device most gen- 
erally in use. When running on the rheo 
stat at slow speed, the waste of power in 
heating the resistance is considerable, but as 
every rheostat ought to be carefully pro- 
portioned with respect to the precise nature 
of the service, the relative loss through this 
channel should be small. 

Modern crane details are made upon the 
interchangeable system. All finished parts 
are made to gage, and careful records of the 
same kept on file. No machine ina large 
shop is subjected to such hard usage or such 
continuous service as the traveling crane. 
And yet at all times it must be ready when 
called upon. In many cases the failure of 
the crane means the closing of the shop 
until repairs can be made. In steel plants 
where the men work in day and night shifts, 
the cranes are run 20 hours out of the 24, 
There is no time to lay off for repairs. Hence 
the importance of having all parts accessible, 
and having spares on hand guaranteed to fit 
the proper place in case of accident. Though 
a large crane is a ponderous tool, jigs, fix- 
tures and gages have as important a place 
in its manufacture as in the building of its 
smaller companions. 

The present paper deals only with the 
standard crane for general service, and an 
attempt has been made to outline some of 
the prominent features of good crane con- 
struction. The tendency of the future is, 
as has been said, toward the application of 
alternate currents to crane service. If this 
change is made it will affect more than the 
mere electrical detail of the machine. We 
may always expect to see a crane travel on 
wheels and wind its cables on drums, but 
the mechanical as well as the electrical de- 
tails may be formed into such new shapes 
from the consideration of new principles 
that the crane of the nineteenth century will 
be relegated to the curiosity shop. 

Springtield, Mass. 

a 

The largest single piece of machinery 
shipped across the country was recently 
sent from Philadelphia to Joliet, Ill. It was 
an immense fly-wheel, which measured 28 
feet in diameter and weighed 180,000 pounds. 
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Some Mistakes of Mechanicians. 


sy W. F. DuRFEE 

There have been born into this world of 
work, worry and woe very few perfect 
men ; so few, in fact, as to entirely escape 
the records of the census takers and the 
solicitous attentions of assessors of taxes: 
and no one of the thousand tongues of rumor 
has ever whispered that rival undertakers 
were competing for the burial of such a 
being. The chances of imperfection in man 
being naturally so predominant, and_ his 
education being unavoidably intrusted to 
more or less incompetent teachers, it is a 
matter of surprise that so few blunders are 


committed. To the steadily growing mass 
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of human mistakes, some of the ablest mech 
anicians have made most remarkable con 
tributions; an account of a few of these 
may be instructive as a lesson and salutary 
asa warning. 

No one familiar with the mechanical inven 
tions of the late James Nasmyth and with 
his exceptionally successful career will 
deny that he was far superior to most engi 
neers of his time, in the originality of his 
ideas and in the success which attended his 
efforts to carry them out practically. 

To him we owe the steam hammer (this 
though invented by Deverell in 1806, was 
re-invented by Nasmyth in 1839, and its 
great value brought to public notice by-him); 
the steam hammer pile driver; the flexible 
shaft ; nut milling machine; key seat cutting 
machine for pulleys and wheels of any size ; 
the notched revolving cutter for cutting 
key-ways in shafts; the shaping machine 
(called at first in England ‘* Nasmyth’s 
steam arm’’); the tipping of foundry ladles 
by worm gear ; the wedge straight-way stop 
valve; the suction fan for mine ventilation; 
improved methods of welding ; 
rolling mill without fly wheel, and many 


reversing 


others of great ingenuity and value. The 
original suggestion of a direct-acting power 
drill was without doubt made by Nasmyth. 

The uniform value and success of bis 
many inventions and suggestions makes his 
proposed ‘‘ method of reversing the action of 
slide lathes” (see ‘*‘ Autobiography of James 
Nasmyth,” English edition, page 417) all 
the more surprising. In describing it Mr. 
Nasmyth says: ‘‘In the employment of 
slide turning lathes, it is of great advantage 
to be able to reverse the motion of the slide, 
so as to enable the turning tool to cut 
towards the head of the lathe or away from 
it, and also to be able to arrest the motion of 
the slide altogether, while all the other func- 
tions of the lathe are continued in action, 
All these objects are attained by the simple 
contrivance represented in the annexed illus 
tration Fig. 1. It consists of a lever £, 
moving on a stud pin S, attached to the back 
of the head stock of the lathe 7. This lever 
carries two wheels of equal diameter marked 
Band @. These wheels can pitch into a 
corresponding wheel A, fixed on the back 
end of the lay spindle. 

‘When the handle of the lever Z is de- 
pressed (as seen in the drawing), the wheel 
Bis in gear with wheel A, 
gear with the slide-screw wheel D, and so 
moves the slide (say, from the head stock of 
the lathe). On the other hand when the 
lever EZ is elevated in position 2’, wheel B 


while @ is in 
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is taken out of gear with A, while @ is put 
in gear with A, and B is put in gear with 
D; and thus the slide is caused to move 
towards the head stock of the lathe. Again, 
when it is desired to arrest the motion of 
the slide altogether, or for a time, as occasion 
may require, the lever handle is put into the 
intermediate position #’, which entirely 
severs the communication between A and 
D, and so arrests the motion of the slide. 
This simple contrivance effectually served 
all its purposes, and was adopted by many 
machine tool makers and engineers.” 

‘“This simple contrivance” is altogether 
too ‘‘ simple” to accomplish what is claimed 
for it; but furnishes indisputable evidence 
that great mechanicians can, like Homer, 
sometimes ‘‘ nod,’ 

This mention of Nasmyth calls to mind 
my having been called upon to inspect and 
report upon the performance of two large 
Nasmyth hammers. One of the first things 
that attracted my attention was the fact 
of the hammers having been so located on 
the floor of the mill that it was necessary to 
bore holes through one of the roof truss tie 
beams to accommodate the valve stems. The 
person who located the hammers had _ for- 
gotten to “‘look aloft” before he placed 
their bed plates in position. This was a 
case Where it would have been an advantage 
to an engineer to have had a ‘‘ beam in his 
eye.” 

While serving on the Board of Judges at 
the Centennial Exposition, among other 
specimens of pure originality of design I 
found a wood-working machine that had a 
friction ‘‘feed motion” contrived as per 
sketch, Fig. 2. One of the shafts shown was 
driven from the other by the contact of two 
cones, one of which could slide along its 
shaft for the purpose of stopping or starting 
the ‘‘ feed.” The exhibitor of this device 
could not be persuaded that the two cones 
were mutually destructive, or that such a 
movement was a greedy consumer of power. 

In one of the largest steel bridges in this 
country the diagonal wind truss rods were 
designed to be 


tightened by ‘* buckle 


screws,” and the ‘‘designing-men” who 
made the drawings for this detail of the 
structure took particular care to place the 
buckle-screws in the middle of the length of 
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Fig. 2 


each rod, and the work was duly executed 
‘according to drawing,” and it is a matter 
of fact that the chief engineer (a very emi- 
nent man in his day) and all of his assist 
ants, the contracting engineers (also very 
eminent) and all their assistants failed to dis- 
cover any objection to this construction, and 
it was not ascertained until an attempt to 
place the rods in position that the buckle 
screws collided at the crossing of the rods, 
and that consequently neither of them could 
be turned. The result of this discovery was 
naturally some excitement, plus a vigorous 
effort to discover who was responsible. The 
result of that effort was never advertised, as 
no ‘‘reporters” were invited to attend ; but 
the difficulty was outflanked by throwing 
away one of the buckle screws of each pair 
of rods (several hundred in all) and substitu- 
whose ends were 
connected by parallel bolts (as shown in 
Fig. 8) between which the buckle screw of 
the intersecting truss rod could be turned. 
This device is still conspicuously visible ‘‘to 
the naked eye” in the bridge referred to, 
and no doubt is an impenet*able mystery to 


ting two ‘‘ crossheads,”’ 
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Mistakes like 


the foregoing are more or less comical, 


many of those who see it. 


but the blunders of great mechanicians are, 
unfortunately, not always of this class. 
A few weeks ago in one of the even 
ing papers was published a long account of 
of the 


The only lessons which the 


the loss of the steamship ‘‘ Arctic,” 
Collins line. 
author of the account referred to mentions 
as having been taught by that terrible dis 
aster are the importance of ‘‘ water-tight 
bulkheads, ” ‘‘the use of the steam whistle 
as a fog signal,” and ‘‘ the training of crews 
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the pumps to save the ship if the external 
hole had been four times as large as it was. 
As it was three-quarters of an hour after 
the collision before the water reached th 
fires, and five hours before the vessel sunk 
it is evident that the damage was of com 
paratively so slight a nature that the air 
pumps could easily have kept her afloat had 
the passages to them been sufficient. This 
deserves to be ranked as a criminal blunder 
in engineering, for which whoever was re 
sponsible should be made infamous forever 











Cock GRINDER. 


for prompt and united action in case of 
emergency,’ all of which had been long and 
well known as conducive to the safety of 
ocean navigation. But there was another 
*‘ lesson” of very great value inculcated by 
the circumstances attending the loss of the 
‘* Arctic” that has not even yet received a 
publicity commensurate with its importance. 
In order to be clearly understood by readers 
unacquainted with the details of marine en 
gines, I will premise that all steamships 
whose condensing apparatus is similar in 
operation to that on the ‘‘ Arctic” are (or 
certainly should be) provided with what is 
known as a ‘‘ bilge injection ;” that is to 
say, means by which in an emergency the 
whole capacity of the ‘‘air pumps” (worked 
by the main engine) can be employed to free 
the vessel of water, and it is, of course, of 
the first consequence that the size of the 
‘bilge injection” is sufticient to admit to 
the ‘‘air pumps” all the water they can dis 
pose of, but in the case of the *‘ Arctic” the 
bilge injections were not large enough, and 
to this fact is doubtless due the ultimate 
sinking of that vessel. 

In the famous patent case, Sickels es. 
Borden, which was tried in the Circuit 
Court of the United States, sitting in the 
city of New York (November term, 1856), 
the late Mr. Edward N. Dickerson, of coun 
sel for plaintiff, said, in his address to the 
jury : 
stand that the air pumps of the ‘ Arctic’ 
were about sixty inches in diameter and five 
feet stroke, and that the quantity of water 
they were capable of pumping out of that 


‘*Now, gentlemen, you must under 


vessel was equal to her entire weight in 
forty minutes, if the injection holes into 


Cock Grinding Machine. 





In the manufacture of brass cocks, the 
grinding of the taper hole into which the 
plug is fitted must be done by a spindle 
which is constantly reversed, and this has 
been done by means of a pinion on the spin 
dle driven by a sector, which sector is given 
an oscillating or vibrating motion by means 
of a crank and connection. 

Our illustration shows a machine in which 
this reversal of the spindle is obtained with 
out reversing the motion of any other part 
of the machine and by very simple means. 

On the spindle are two conical friction 
pinions of rawhide, and at right angles to 
the spindle is a shaft on which is a bevel 
friction gear, the face of which extends only 
about half way around the gear, the other 
half—indicated by the dark portion in the 
engraving—being cut away (in the pattern) 
so that it does not come into contact with 
the pinions. The result of this arrangement 
is that the continuous motion of the shaft 
in one direction causes the large wheel to 
engage the pinions alternately, and drive the 
spindle first in one direction and then in the 
other, the slight variation which takes place 
in the motion of the spindle being beneficial 
rather than otherwise in the grinding opera- 
tion. 

Quietness and smoothness of operation are 
secured by this arrangement, and it is, we 
think, a good example of the attainment of 
a desired end by simple, efficient and novel 
means. The machine is made by Foote, 
Barker & Co., 49 Wood Street, Cleveland, 
Ohio. 

en 
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them had been sufficient to permit the 
passage of that quantity of water from the 
hull of the ship.” .. . But these holes 
were ‘‘only seven inches in diameter, and as 
a consequence the pumps could not fill more 
than one-fifth of their capacity, while the 
ship was sinking into the caverns of the 
relentless deep. What a horrible scene! 
There was the power to lift the entire ship 
out of water in forty minutes ; there were 


OF PURDUE UNIVERSITY. 


Purdue University’s New Mechanical 
Laboratory. 

In our issue of January 17th last, we pub- 
lished a ground plan of the new mechanical 
laboratory of Purdue University, at Lafay- 
ette, Ind., built to replace the one which 
had been previously destroyed by fire, very 
soon after its completion. Last week this 
new building was dedicated with appro- 
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priate ceremonies, and we present herewith 
in engraving of it as it now appears, made 
from a photograph, for which we are in- 


ilebted to Professor Goss. 
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Sixteenth Annual Meeting of the Ameri- 
ean Society of Mechanical Engineers. 
The annual meeting of the American Soci- 
ty of Mechanical Engineers opened on 

Tuesday evening, December 3d, according 

to the program previously published in our 

olumns. The members began early to 
gather at the house of the society, 12 West 

3ilst Street, and during the evening 195 

members registered. The usual greetings 

ind general conversation were indulged in, 
ind a pleasant time was enjoyed by all 
present. The formal meeting of the even- 
ing was called to order by Mr. J. F. Holloway, 
ex-president of the society, and represent- 
ing the advisory council, who rehearsed the 
circumstances attending the death of Mr. 

C. F. Davis, the president of the society, 

and then introduced Mr. C. E, Billings, the 

tirst vice-president, who acted as the pre- 
siding officer throughout the meeting. 

The minute of the council announcing 
the death of Mr. Davis, and published in 
our columns soon after that sad event, was 
read by the secretary, Professor Hatton, and 
unanimously adopted as the expression of 
the society. 

It was announced in the program, and it 
was generally understood, that the only 
matter to come before the society the first 
evening was the discussion of topical ques- 
tions, so that it came to the members as an 
agreeable and welcome surprise when the 
president proceeded to deliver an address 
similar to those which it has heretofore been 
the custom for the president to present at 
each meeting of the society. The topic 
upon which Mr. Billings discoursed was the 
development and the present status of the 
drop hammer. We will have the pleasure 
of presenting this address to our readers in 
full in our next issue. The latter part of 
Mr. Billings’ address had to do with the 
foundations for drop hammers, and this led 
to some remarks, first by Mr. Holloway and 
then by Mr. Dean, with regard to spring 
timbers, which it had been the practice 
to use under stamps at the Calumet & 
Hecla mines. While the spring timbers 
were used, simply because every one thought 
they must be used, everything in the neigh- 
borhood was jarred and shaken, until it 
happened that one of the stamps was tried 
with a solid foundation, and with such 
happy results that soon the solid foundations 
were adopted all around, greatly increasing 
the efficiency of the stamps and stopping 
the shaking of the surrounding country. 
Mr. Fritz was asked about the foundations 
for the big hammer at Bethlehem, and he 
gave a slight description of it and of their 
experience with it. First, for 60 feet square, 
piles were driven as close as they could 
be placed, and as far as they would drive. 
Upon these were laid timbers 24 inches 
square, and upon these again the anvil 
block, weighing 1,500 tons. As soon as they 
began to use the hammer the foundation 
began to go down, and it went down out of 
level. This necessitated a reconstruction of 
the entire foundation. The timbers were 
taken out, and the tops of the piles were 
leveled off, and upon them were first placed 
two feet of shavings trodden down as com- 
pactly as possible, then the timbers again, 
then 1,500 tons of castings, then a layer of 
cork, and upon that the anvil block. After 
that there was no more trouble. The shav- 
ings had the effect of saving the settling of 
the foundation and did no harm to the 
hammer. Mr. Kent told of a cheap founda- 
tion, consisting, first, of a mass of concrete 
7 feet below the floor level, and upon that 
a large barrel-like construction 5 feet high, 
and upon that the anvil block. 

A topical question relating to the filtering 
of oil having finely divided metallic particles 
in suspension was read and elicited no re- 
mark, 

The next question in order was then read 
as follows: What information can you give 
as to the best method for the extraction of 
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oil from condensed steam where it is de- 
sirable to use the exhaust steam repeatedly 
for boiler feed purposes? This question 
seemed for a short time to be destined to the 
same fate as the preceding one, when Mr. 
Kafer called attention to the great import 
ance of this question in connection with 
steamship service, not at all for the saving 
of the oil, but for the saving of the boilers 
and for the efliciency of the condensers. 
This brought out quite a number of mem- 
bers, and it appeared that quite a number of 
different materials, such as sand, straw. 
excelsior, hay, sponges, pulverized coke, 
may be used very effectively for separating 
the oil, but whatever the material it must 
be frequently renewed. It appeared further 
that the trouble from oil in the steam arose 
from the excessive use of oil in the steam 
more than from anything else. Instances 
were cited of engines running with a very 
minute quantity of oil, and Mr. Fritz spoke 
of an engine which ran for years without 
any oil. This matter closed a pleasant and 
profitable evening. 


WEDNESDAY MORNING’S SESSION. 


The annual business session of the society 
Professor 
Hutton read the annual report of the coun 
cil. Action having previously been taken 
upon the death of the president, Mr. E. F. C. 
Davis, the report called attention to the 
death of Mr. Eckley B. Coxe, and gave in 
full the following minute relating to that 
sad event: 

‘*The Council of the American Society of 
Mechanical Engineers has learned with 


was called to order at 10 A. M. 


profound sorrow of the death of Hon. 
Eckley B. Coxe, former president of the 
society. He had so recently retired from 
active participation in the business affairs 
of the society that the shock comes so much 
the nearer to those who had been associated 
with him. 

‘““The long and honorable connection of 
Mr. Coxe with professional duties of the 
highest class had given him a standing 
which shed a special lustre upon the office 
which he filled so acceptably; and_ his 
familiarity with legislative procedure and 
with business affairs made his advice and 
leadership most shrewd and judicious. But, 
more than all, the charming and affectionate 
geniality and frank-heartedness of the per- 
sonality which lay behind the outward acts 
were the things which will remain long in 
the memory of his closer colleagues, and 
which give the poignancy to their regret at 
his loss. It is these qualities of the man 
which must make his death the sorer blow 
to those near to him in family and business, 
and which call for an outward expression of 
the sympathy which we feel in the great 
loss they have undergone. 

‘** Resolved, That this minute be recorded 
in full upon the records of the society, and 
of the council.” 

The report spoke of the amended forms of 
blanks used and the improvement in the 
method of action upon the admission of 
members. The applications for copies of 
the transactions from libraries, schools, etc., 
have become so numerous that the council 
has adopted the practice in proper cases 
of allowing the purchase of the volumes at 
the discount of fifty per cent. which is per- 
mitted to members of the society. 

Sir William Arrol, builder of the Forth 
Bridge in Scotland, the Tower Bridge in 
England, and other works, was elected by 
the council an honorary member of the 
society. 

A committee of five members had been 
appointed to take charge of the details of a 
series of monthly reunions of members dur- 
ing the winter and spring. The committee 
comprised Messrs. Charles Kirchoff, C. W. 
Baker, F. R. Low, B. H. Warren, and 
George C. Fowler, and five meetings were 
held under their direction. A committee to 
consider the question of revising the soci- 
ety’s Code of Steam Boiler Trials reported 
in 1886, consists of Messrs. Barrus, Coon, 
Dean, Emery, Hart, Kent, Porter, Potter 
and Thurston. 

The tellers of election reported the elec- 
tion of the following as officers of the 
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society for the ensuing year: President, 
John Fritz; treasurer, William H. Wiley; 
vice-presidents, Geo. W. Melville, Chas. H 
Manning, Francis W. Dean; managers, 
Norman C, Stiles, E. D. Muir, Geo. W. 
Dickie. 

Twelve members and twelve associates 
were elected. One junior was promoted to 
full membership, and one to associate mem 
bership, and twenty juniors were elected 

A series of communications looking to the 
creation of an Institute of Engineers and 
Architects had been considered, but was not 
thought advisable at this time. 

The following members have died during 
the year: A.J. Shaw, C. L. Hoyt, C. W. 
Copeland, L. Packard, John H. Webster, 
Thomas R. Pickering, E. C. French, Eckley 
B. Coxe, A. M. Wellington, James G. 
Dagron, William C. Mackinney, George 
Davidson, E. F. C. Davis, W. C. Jones, E. 
J. Whittaker, Herman Winter, R. H. Twed 
dell and W. A. Pike. 

The receipts for the year were $28,908.68, 
and the cash balance in hand was 5285.80 
against $60.21 last year. The finance com- 
mittee had directed a reduction of expenses 
for the ensuing year in the two largest items 
of expenditure, salaries and publications. 
The Library Association showed receipts of 
$7,764.07 and disbursements the same, the 
latter including a balance of $637.66. The 


assets of the association are : 


House and lot, t2 W. 3Ist St., N.Y $65,000 00 


Furniture and equipment ; 5,000 CO 
DE nk cc nes cv abbpaweddesacent 10,100 60 
Bills receivable, ete - ‘ 1,526 01 
Total ‘ eeee $81,626 O01 
Liabilities .. ar ceyeuee 64.500 00 


Excess over liabilities $17,126 01 


The committee upon Tests of Materials 
Was not ready to report. 

Mr. Gus. Henning gave an interesting and 
valuable report of his trip to Zurich, as a 
delegate from the society to the international 
conference upon Tests of Materials. Mr. 
Holloway moved the acceptance of the re 
port with the thanks of the society, which 
was carried unanimously. 

Mr. Kent reported progress for the new 
committee upon Boiler Tests, and gave some 
account of the arrangements that are under 
way. 

Mr. Parsons, from the committee on Tests 
of Fireproof Materials, gave an interesting 
account of the intentions and prospects for 
the work to be done. The motto of the 
committee was that it knew nothing and 
that the world knew less. Tests were first 
to be made upon naked material, bars, 
beams, etc., and then with various cover 
ings and protections. Most or all of the ma 
terial required was to be furnished gratuit- 
ously by different parties 

The secretary read a form of proposed 
petition to Congress asking for an adequate 
appropriation, the appointment of a commis 
sioner, etc., fora respectable exhibit at’ the 
Paris Exposition of 1900. 

The reading of papers prepared for this 
mecting was then taken up. The first paper 
was entitled : 

‘“*Water Power of Caratunk Falls, Ken 
nebec River, Maine,” by Samuel McElroy. 
(It was read in abstract by the author.) 

These falls are on the Kennebec River, 
Maine, and would seem to be almost an ideal 
site for the utilization of water power. A 
comparatively broad river is here compressed 
into anarrow gorge with a natural fall of 28 
feet, and for several miles below the river 
has an expanse broader than that above. 

The paper goes into a consideration of the 
annual rainfall, drainage area, storage ca- 
pacity and other particulars relating to vari- 
ous water powers in Maine and elsewhere, 
and estimates the immediately and constant- 
ly available power at Caratunk as 5,000 
horse-power. The paper then goes into 
some investigation of the comparative costs 
of steam and water power. 

A communication was read from Mr. W. 
S. Aldrich upon the efficiencies of turbine 
wheels, showing that their maximum effi- 
ciencies did not occur at their maximum 
powers. 
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The next paper upon the list was entitled : 

‘*Water Power—Its Generation and Trans 
mission,” by Samuel Webber. (An abstract 
was read by the secretary.) 

In this paper is collected some general 
information relating to water powers and 
their utilization. In our northern States 42 
inches 1s the average annual rainfall, or a 
little over 2,000,000 gallons per day per 
square mile, and one-third of this rainfall 
it is usually practicable to store and use for 
power or other service. This gives no hint 
of the available power, as the fall is not 
estimated. Wherever water powers are 
developed by dams and storage reservoirs 
turbine wheels will develop 80 per cent. of 
the power. The paper goes into the history 
of the development of the turbine wheel, 
of its efticiency under different conditions, 
and gives data as to the ultimate cost of 
water power at various places. 

Mr. Supplee criticised the historical part of 
the paper. A communication from Pro 
fessor Aldrich spoke of hydraulic transmis- 
sion as being in its infancy, and called 
attention to the efficiencies of hydraulic 
motors as following different lines from 
those of turbines, the motors having maxi- 
mum efficiencies at nearly maximum powers. 

Topical Question No. 127 was announced, 
reading as follows: What is the economy, 
if any, of damper regulation in firing with 
liquid or gaseous fuel? Mr. Kent said 
that there was no economy, as the tlow of 
air should be controlled at its admission 
instead of at its exit. Several other speakers 
substantially coincided in this view. 

Question No, 129. Are there any condi 
tions under which oil fuel is cheaper than 
coal for generating steam at points in the 
Atlantic seaboard States; if so, what are 
they and where? Mr. Kent said such a 
place was at the works of the Standard Oil 
Co. Mr. Hill had used oil for heating fuel 
and given it up. The furnace used three 
times as much oil as promised by the build- 
ers. Mr. Billings had tried oil and found no 
economy. Mr. Manning said that if a man 
had an oil well and a coal mine both in his 
yard the oil would be the cheaper, but the 
superior advantages Of oil for maintaining 
a uniform and constant heat were strongly 
in its favor, independently of its cost. He 
thought that many explosions of boilers in 
woodworking establishments were due to 
the irregular firing. Mr. Kingsbury said 
that the Pennsylvania R. R. had oil and 
coal equally accessible, yet it stuck to coal, 
and to run the entire road with oil would 
take one-half of the entire production of the 
United States. Oil at 34 cents per gallon 
was about equal to coal at $8 per ton. 


WEDNESDAY EVENINGS SESSION, 


The title of the first paper of the evening, 
read by the author, was : 

‘““Means Adopted for Saving Fuel in a 
Large Oil Refinery,” by Charles E. Emery. 

In the refinery referred to in this paper 
there were 5,500 horse-power of boilers in 
four boiler houses in different parts of the 
grounds, and these boilers were forced much 
beyond their capacity, burning for steam 
purposes alone 64,000 tons of coal per year. 
Investigations showed various sources of 
loss, the most striking of which was in the 
steam pumps which were numerous through- 
out the works. Many of the pumps used as 
high as 240 pounds of water per net horse- 
power per hour, and few less than 80 pounds. 

The writer made various suggestions for 
improving the plant. As all the exhaust 
steam could be used advantageously, high- 
pressure non-condensing engines driving 
power pumps were recommended and gradu- 
ally substituted. The work, only partially 
accomplished, shows a saving of one-half the 
coal, or 32,000 tons per year. One of the 
four boiler houses is closed and several other 
boilers are to be discontinued. The princi- 
pal saving in this case was in the better use 
of the exhaust steam and in saving leakage 
and condensation. 

A number of members offered remarks 
upon this paper, principally with regard to 
the waste of steam in the common pumps. 
One reason assigned was that in buying 


[ Continued on page 989. } 
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LETTERS FROM PRACTICAL MEN. 


Fly Wheel Designs. 
Editor American Machinist : 
The description in a late number of the 
AMERICAN Macurinist by Mr. Randol of 
the method of constructing segment wheels 





at the shops of the Providence Steam En- 
gine Co. is very interesting from more than 
one standpoint. To the student and critical 
reader it suggests many points of carefully 
studied out features—to the buyer of such a 
wheel it must bring the satisfaction of an 
excellent purchase—for the builders (and 
there are more than one) it is rare praise. 

Who is to have the credit of the design ? 

As the second oldest concern in the United 
States building Corliss engines, this com- 
pany would like to offer some historical 
data, which will illustrate the development 
of the segment wheel as exemplified in the 
practice of this company, and throw some 
light on the origin of the design referred to. 

Fig. 1 represents the method of construc 
tion employed by other builders previous to 
1871. It will be noticed in this type that 
the pad on the outer end of the arm is of a 
flat inverted V form. This form resulted 
from the construction of the segments, which 
were so made that when laid face down on 
the planer bed the arm pads came _hori- 
zontal, so that a string of segments could 
be laid side by side and finished at one 
setting. The arm was cruciform in section, 
and there were but two bolts for each arm 
fastening it to the hub. 














The most objectionable feature in this 
construction was found at the point where 
the arms are bolted to the rim. The reason 
for this is apparent. Imagine the arms as 
part of the shaft, and starting to revolve, 
the rim being assumed at rest. The V face 
starts to act as a wedge, tending to pry open 
the joint, and adding a great strain to the 
bolts. Another serious fault was encoun- 
tered in the erection of the wheel. Any 
deviation from the correctness of the planing 
of the arms manifested itself when it came 
to bolting the segments to the arms after the 
latter had been fastened between the hubs. 
The V of the arm would not fit into place 
between the segments, and to make it come 
right required either replaning the arms or 
considerable hand fitting. 

Recognizing the faults in the design, we 
brought out that shown in Fig. 2, in 1871. 
Here the arm was made with a flat pad on 
the outer end at right angles to the axis of 
the arm. A small boss was cast on the 
curved portion of the hub end in the line of 
the axis to permit of centering the arm, 
facing off the pad in the lathe, and planing 
the hub to fit on the same centers. (Except 
for the difference in the cross section this 
arm is the same as the hollow oval arm.) 
This form of arm modified the angle of the 
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arm pad on the segment, bringing it square 
with the flange for the rim bolts. The hub 
end of the arm was also lengthened out to 
get in a third bolt, the proper location of 
which necessitated the curving of this end. 

Wheels of this design were made by us 
as large as 30 feet diameter by 96 inches 
While there 
are some wheels in use of the design shown 


face with only one set of arms, 


in Fig. 1, not made by us, of a much wider 
face, with only one set of arms, we con- 
sidered the width above mentioned as the 
safe limit. The use of the design, Fig. 2, 
was continued up to 1888. Then higher 
pressures and higher speeds were coming 
into ordinary use, and while wheels so con- 
structed stood up to their work well, it was 
considered advisable to give the arms addi- 
This consideration 
resulted in the design of an oval hollow 
arm, which we show in Fig. 38. This 
design we first brought out in 1888, and it 
has been our standard ever since without 
It will be seen that 


tional lateral strength. 


any material alteration. 
this design is precisely the one shown in the 
article referred to, and we believe that we 
were the first, at least among the engine 
builders in the New England States, to bring 
out this construction. 

Winiiam A. Harris STEAM ENGINE Co. 


Reaming Holes in Line. 
Editor American Machinist : 
We notice in your November 2ist edition 
an article entitled, ‘‘ Reaming Two Holes in 
Line,” and beg to say that we have for a 
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number of years made just such tools as are 
described in your article, and had a sample 
of this work in our exhibit at Chicago in 
1893. 

The collar marked Cin your illustration is 
a nice sliding fit on the stem. 

We make this collar either a taper or 
cone, as shown in your illustration, or we 
make it in steps, so that roughing and 
finishing reamers can be put on the arbor to 
A, as shown in your illustration. 

This is a very efficient tool for reaming 
holes in line that are too far apart to be 
reached by the ordinary form of solid 
reamer. 

The remark of your correspondent, that 
he has never seen tools of this kind except 
in Hugo Bilgram’s shops, has induced us 
to advise your readers that they can be had 
for the asking. 

CLEVELAND Twist DRILL Co. 

[Sketch of the C. T. D. Co.’s device for 
this will be found in our report of the Chi- 
cago Exhibit in Machinery Hall.—Eb. | 


Multiplying Calipers. 
Editor Ameriwan Machinist : 
I have not the honor of a personal ac- 
quaintance with your highly respected con- 
tributor, Tecumseh Swift; I notice, how- 
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ever, that he takes the part of the Greek 
chorus, and never opens a new subject, but 
limits his usefulness to the minor task of 
telling the readers of the Macnurnist the 
true meaning of what other correspondents 
say. This is very kind and commendable, of 
course, but the absence of the multiplying 
leg caliper in Tecumseh’s ancestral wigwam 
should by no means be allowed to stand as 
convincing proof in the columns of so high 
a machine shop authority as your paper that 
there are no multiplying calipers in use by 
the paleface at large. But lam quite sure 
that the editorial on page 908 of the Ma- 
CHINIST, Which has multiplying calipers for 
its text, got into the paper some time when 
Mr. Miller was out to lunch, because I know 
Mr. Miller, and know he must have seen a 
good many examples of multiplying leg 
calipers, and seen them in use, too, where 
he would not think for a moment of using 
anything else in their place. 

I am not working in the shop now. Iam 
on the road selling Jones’ patent eye salve 
and elbow grease for machinists’ use, and I 
could do a good deal better with the eye 
salve if I did not find so many multiplying 
leg calipers in use; as for the elbow grease 
that is coming more into fashion lately in 
machine shops, since the haughty mechanic 
has come down to running all the tools he 
can walk around and keep full of work, and 
so I do pretty well in spite of the relief to 
eyesight afforded by the multiplying leg 
calipers, which I find in use in lots of places 
where much measuring is to be done. 








Fig. 3 
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Multiplying leg calipers are very old; 
to my own knowledge they date back pretty 
well to 1800, and I guess they are like most 
all other hand tools in the trade, a good deal 
older than most folks think they are. I had 
a pair in my hand every day on vise work 
for a good many years, and I stole them 
from an old German locksmith whose boss 
in the old country gave them to him when 
he started out on bis wanderschaft after 
he was through with his time. Didn't 
‘*Quirk’s” caliper have an are of index 
graduations over which the pointer traveled? 
If it didn’t it should have had, and the tool 
is commonly made in that way, and the 
index graduation is numbered in all the 
tools I have seen ‘'0” in the middle of its 
extent, and all that need be done is to set 
the calipers so that the desired measure- 
ment, the standard plug or standard block 
over which the legs are passed to set them, 
should bring the index to the zero mark, 
and then the lathe hand can go on with 
perfect ease and peace of mind making 
corduroy road of his turned surfaces, because 
the indicator will tell him when to give his 
cross feed screw a jog in or out. And then, 
too, there is the vast advantage of never 
having the calipers change the reading by 
crowding them a little too hard over a run- 
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ning piece in the lathe. As for conveniency 
Tecumseh is way off in saying a lathe han 
uses his eyes to keep his calipers squar 
across the work. That is done by toucl 
And Tecumseh goes awfully queer, to 
when he says multiplying calipers can’t b 
used for shrink fits, that is for a definit 
over or under size. A man using a to 
every day of his life learns its tricks pretty) 
quick, and if a caliper is made to multip) 
so that a thousandth between the points 
reads a sixteenth on the index, the inde» 
don’t need to be very accurate to rea 
pretty close. Suppose the index reads tw: 
hundredths for a thousandth actual varia 
tion; that is only a 20 to 1 multiplication 
and a man’s eyes have to be pretty poor 
when he can’t read fiftieths numbered i: 
fives with certainty. 

Just now a multiplying caliper whic! 
reads about a sixteenth on the index for 
thousandth actual, is being quite generall) 
introduced, and one came into a shop th: 
day I happened along there with the ey 
salve and elbow grease, and the foreman 
began to measure things with it right away 
I will have to write again and tell you what 
happened, as it is train time now. That 
little indicator just made them true up 
centers and file the bumps off lathe shears 
and the hammer and wrench marks off the 
planer tables in great shape; it made thx 
sweat come right out on the foreman’s fore 
head when he found big bumps on his pet 
straight-edge that stood up in the corner of 
the tool room that August day, but he felt 
relieved when he took out his jack knif« 
and scraped the fly specks off the face of 
the straight-edge and found the indicator 
only jumped a little one side and the other 
of the zero mark as the straight-edge 
traveled under the measuring point. The 
foreman had sworn by that straight-edge 
for years, and he looked very much relieved 
after he made the test with the fly specks 
scraped off from it. 

I think I will have to make some pictures 
of the multiplying calipers I see in my 
travels, and send them in to the MACHINIST. 
They are good things, and if any man thinks 
they are not a big help he had better try a 
box of Jones’ patent eye salve, for he cer 
tainly can’t see what goes on around him. 

Easy Way. 


Drawing in the Crank Pin, 
Editor American Machinist : 


I have read with much interest your reply ° 


to ‘‘ A Perplexing Question” in your issu: 
of recent date, and I beg to submit som« 
points in which I disagree in your demon 
stration. 

Your ultimate figure 565.388 for effectiv: 
work (50 per cent. being already deducted 
for friction) is too high. As the thickness 
of crank at pin hole is .5 foot (6 inches), ac 
cording to your figures the driving of th: 
pin was accomplished by a force equal to 
282,694 foot-pounds. 

Now I have good reasons to believe that 
such force was never exerted by the men at 
the wrenches, and my reasons are these. In 
the first place out of the 8 feet total length 
of the levers you deduct only 6 inches 
leverage for accommodation of the four 
men at each lever, and here lies, in my 
opinion, the error which brings us to such 
mammoth figures at the end of the cal 
culation. 

Assuming that only one hand was em 
ployed by each of the four men, and that 
two men were pulling on one side, and two 
pushing on the other side of the wrench, 
and that in order to take less room one of 
the men of each side was using his left hand, 
since the bulk of the body of his companion 
could not be suppressed, we have about 44 
inches for each hand, making 18 inches in 
all. Therefore your figures had to be based 
on four different levers for each nut, viz., 
7 feet 74 inches, 7 feet 3 inches, 6 feet 104 
inches and 6 feet 6 inches. 

Outside of that, every machinist used to 
erecting work knows very well that four 
men crowded at the end of a short lever (in 
this case short and probably made of a com- 
mon wrench and a piece of a pipe) will not 
exert a uniform action. Had you figured 
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on your four men pulling at a rope linked to 
the end of the wrench and long enough to 
allow each man to do his share of work 
without crowding, then your figures would 
have been much lower and about correct. 
And I say about, because with the data at 


your disposal no correct result can be 
obtained. 
~ Your system of calculation is simple 


enough and practical for most purposes, and 
is otherwise correct. There is a good deal 
of sound advice and judicious ingenuity in 
your observations ; but since the screw is 
nothing but an inclined plane wrapped 
around the surface of a cylinder, the base of 
the plane being equal to the circumference 
of the cylinder base, and the hight of plane 
equal to the pitch of the thread, it is clear 
that the power applied to the screw lever 
will act parallel to the base of the inclined 
plane, then we have, 

P: W::8:3e¢ 
in which P is the power, W is the weight 
or resistance to overcome, d the pitch of 
the screw, 7 the length of the lever, and 7 = 
semi-circumference to rod 1, or inversely, 
Bates @:8e¢r::P: W. 

But it is also a well-known fact that in 
screw under the most favorable 
circumstances only one-fourth of the power 
applied is converted into actual or effective 
work. It is known also that friction, 
although independent of the areas of the 
surfaces in contact, increases directly as the 


presses 


pressure, and while there is a good deal of 
imagination on this subject so much talked 
of and so little understood, and surely only 
one of the laws given by Coulomb holds 
good in nearly all the cases, not always, yet 
assuming that your four men did not use a 
rope, but were crowded at the end of the 
lever, while I will take it for granted that 
each man exerted a force equal to 50 pounds, 
I will reduce the lever one foot for each 
man, and this is none too much. This 
brings the fourth man to less than 3 feet 
from the center of nut. Even so, it is a 
difficult matter for four men to act uni- 
formly with four other men at opposite 
sides, and if you take in consideration the 
weight of the wrenches and riggings, prob- 
ably 45 pounds would have been the average 
power exerted. 

It is more than probable that 120,000 or so 

was the total power exerted, and of these only 
one-fourth was converted into actual work. 
Now in practice in 
works, pin driving is accomplished at a 
pressure of 60 tons (average) at each sec- 
tional inch area of ram head in hydraulic 
press. This pressure is indicated at the 
manometer without any deduction for fric- 
tion, etc., some makers using more or less 
than above. 
—/n the present case, however, we have to 
figure on the basis of the friction at both 
nuts, since there are two nuts working at 
atime. The extra amount of friction at the 
driving hole is of course the actual or effec- 
tive work to be done. 

Your last sentence is quite correct, and 

the reply, as a whole, is judicious, only that 
I presume that either your leverage is too 
long or your inquirer’s men are not full 
grown. JUAN DE D. TEJADA. 
Coxsackie, N. Y. 
[Realizing that, with the data at hand, we 
could not get a correct answer*to the prob 
lem, we only aimed to point out a simple 
method of solving such problems as nearly 
as can be done by figuring. The coefficient 
of friction is so large in all such cases and 
so much influenced by varying conditions 
that no very close results can usually be 
obtained without full knowledge of all 
conditions.—ED. | 


common locomotive 


The Way to Succeed, 
Editor American Machinist: 

Are not such views of the present condi- 
tion of our skilled mechanics as are given 
by your correspondent R. L. A., in issue of 
November 2ist, apt to give the younger 
members of the craft a wrong impression of 
the value of the experience and judgment 
belonging to a well-balanced mechanic in 
dollars to their possessor? Close applica- 


tion to business or a thrifty habit are not of 
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themselves any certain sign of future busi- 
ness success. 

Our business offices, and shops as well, 
are manned the most part by ‘‘hewers of 
wood and drawers of water’—men who 
are capable of doing routine work and of 
taking more or less responsibility in one 
department or another, but who have not 
the grasp of methods or affairs that, added 
to conscientious application and thrift, make 
business successes of men. To compare the 
status of good musicians, preachers, physi- 
cians or lawyers to that of good mechanics 
is simply to beg the question, and possibly 
make a man dissatisfied with his line of 
work, when, if only he knew it, it takes 
more of talent, energy and pluck in any one 
of the callings named to make an equivalent 
success than he is giving to his own. 

The law of the survival of the fittest holds 
in business as well as in nature, and the 
managers of business enterprises are not 
slow to give due credit to those of their 
employes who are of the 
Appreciation on the employer's part as a 


most service. 
matter of sentiment has not in it much to 
satisfy an empty stomach or get the boy a 
new coat. If you have the skill of Tubal- 
cain, and the judgment of Nestor they 
will avail you comparatively nothing with 
out the persistence, force and judgment 
that win with your superiors. 

Young man, if you would succeed as a 
mechanic, never mind what the man in 
some other calling is doing. Cultivate the 
talents you have to apply to your chosen 
line, and you will be all the success you can 
be within the limit of your capacity ; then 
if you are outstripped or left behind in the 
attainment of your ideal condition, you can 
only blame your erring judgment, which 
failed to appreciate your limitations and 
make the most of your chances. 

Chicago, II. MARK TALCOTT. 


A Clamp for Drilling. 
Editor American Machinist : 

The following I have found a very useful 
tool about a drill press, for holding articles 
in position while being drilled. It consists 
simply of a cabinet-maker’s clamp, a little 
modified, being made of forgings instead of 
we have used them here several 
years, and find they answer the purpose of 


castings ; 


bolts and clamps, with 
much 


the advantage of 
being 


quicker and 


always ready. 












American Machinut 


The following sketch will sufficiently ex- 
plain it so that it needs but little in addi- 
tion. The shank is better round, and for this 
purpose it is necessary to drill a hole in the 
drill-press table, in such a place that the 
clamp will operate over the greatest area. 
The hole in table should be somewhat larger 
than the shank of the clamp to allow its 
clamping itself, as shownin sketch. The 
screw should be made of steel with a hard- 
ened round point, and head to fit some 
wrench belonging to the machine it is to be 
used upon. W. VIGGERs. 

Durango, Mexico. 

Working Aluminum, 
Editor American Machinist : 

The article in this week's (November 28th) 
issue on “‘ Aluminum” I read with much 
interest, and while the subject seems to be 
treated pretty thoroughly from the stand- 
point of the chemist and foundryman, I 
think the machinist would be more interested 
in the best way to handle this metal in the 
lathe, planer, milling machine, etc. My ex- 
perience with it has been somewhat limited, 
so I can give but a few points in regard to it. 
In turning the pure metal plenty of top rake 
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to the tool and plenty of speed seem to be 
two of the most important elements. The 
tool seems to work better if lubricated, but 
what is the best lubricant it is difficult to say 

In turning down some rolled rod I tried 
sperm oil, lard oil and water with about the 
same result in each case; benzine gave a 
better cut, but as the work slightly heated 
from the fast speed the benzine evaporated 
rapidly and the tool was apt to strike a dry 
place, when it would begin to tear up the 
surface of the metal. 

In gear cutting, high speed seems to count 
for more than lubrication, as [ cut a 32-pitch 
pinion where the cutter ran about 2,000 rev- 
olutions per minute, and although I tried to 
keep it oiled, the centrifugal force threw 
most of the oil off, but the teeth of this pin- 
ion were about as smooth as glass. The rack 
that matched with it Lcut in another machine 
(where the holding appliances were better 
adapted to rack cutting), and this machine 
could not be driven so fast—not more than 
300 per minute, I should judge—the cutter in 
this case being flooded with lard oil, but the 
rack teeth were a trifle rough. The cutters 
in each case were freshly ground, 

In the way of alloys I have made some 40 
pitch gears of aluminum alloyed with about 
5 per cent. of nickel, and it works about the 
Same as a good quality of composition cast 
ings. The blanks I turned with a tool hav- 
ing no top rake at all, being perfectly 
flat and level, which 
tool finish used dry. 


excellent 
The gear cutters were 


gave an’ 


run dry at a moderate speed and cut pretty 
smoothly. I noticedaslight tendency of the 
metal to adhere tightly to the front face of 
the cutter teeth, but I stopped occasionally 
and removed this with a scraper. 
lubrication would 
vented it. 

The pure metal can be melted in an iron 
ladle, but you have to be patient as it seems 
to absorb heat very slowly. 


Perhaps 


have lessened or pre- 


In fact, I over- 
heated some with an ordinary foot bellows 
and blow pipe, and succeeded in spoiling it. 
WALTER GRIBBEN. 
Roller Bearings. 
Editor American Machinist : 

Since the publication of our letter regard 
ing the roller bearings in your paper, we 
have received numerous letters from various 
parts of the country, asking all sorts of ques 
With your 
permission we will answer the questions ina 


tions regarding these rollers. 


general way in your columns. ; 

Size of most of the shafting upon which 
we are using the bearing is 1}§ inches in 
diameter, of which there is over six hundred 
feet, running in 110 bearings, having added 
The speed of this 
shafting is from 150 to 225 revolutions per 
minute. There are two 1}§-inch counter 
shafts in buffing department (each driven by 
a 6-inch double belt) which run about 600 
revolutions per minute, doing heavy duty, 


six new ones lately. 


and these boxes have never given a mo- 
ment’s trouble. The rollers in the boxes on 
these countershafts are # inch in diameter, 8 
inches long, running in pillow 
blocks. The boxes on the 1}8-inch main 


line are mostly the new sheet steel 


cast-iron 


box. 
Some of them are cast-iron, and all work 
nicely, but our preference is the steel box. 
The rollers in these boxes are § inch diam- 
eter and from 8 inches to 10 inches long, 
according to the position of the box in rela 
tion to heavy belts. 

The power for the factory 
above-mentioned boxes 


where the 
are in use is con- 
veyed to the main line through two pairs of 
beveled gears, and two jack shafts 2}} inch- 
es in diameter, There are seven roller pil- 
low blocks of cast-iron in which these two 
jack or gear shafts run. The rollers are 3 
inch in diameter and 10 inches long. This is 
as severe a test as we can give the rollers, 
viz., transmitting about 40 H. P. through 
very untrue cast gears, throwing nearly all 
possible strain on the first box, and it stands 
up admirably. In another factory of the 
same plant we have five large roller bearings 
on a 110 H. P. water wheel and its jack 
shaft. The wheel shaft is horizontal, runs 
204 per minute, and is 4,7, inches in diameter, 
as is also the jack shaft. These bearings are 
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cast-iron, with a soft sheet steel lining about 
‘s inch thick, and a similar sleeve on the 
shaft. These steel linings and the sleeves 
may not be absolutely necessary, but we be 
lieve they will prolong the life of the boxes. 
The rollers in these boxes are j inch diam- 
eter and 12 inches long. 

In the boxes for 1}%-inch shaft there are 
fifteen rollers, but the 
eighteen. 


larger ones have 


We have tried various lubricants and have 
found good machine oil to be the best, al 
though when starting off a line of new 
boxes it is well to fill them with heavy 
grease. Wooprurr & McCaBeE. 

Winsted, Conn. 





Wants [Information About Brazing. 
Editor American Machinist : 

If ‘‘ Quaker Brazer” will kindly answer 
the following questions, he will confer a 
great favor upon a constant reader of your 
valuable paper : 

Where can the wire or rod brass be pro- 
cured, and can the consumer make his own 
boracic acid ; if so, how is it made for the 
purpose of brazing ? 

Also, what is the best way to heat brass 
tubing 8 inch O. S, diameter of No. 24 brass, 
say, in lengths of 12 feet in brazing, there 
being no illuminating gas at hand ? 

B. B. M. 


Practical Method of Describing an 
Ellipse. 
Editor American Machinist : 

Eight or ten years ago a carpenter and 
builder gave me a method of drawing ovals 
which he used in his business to mark out 
arches and such things ; he used to mark 
them out full size on the boards from which 
they were to be cut. It is a modification of 
the trammel, the same in principle, only a 
little different in its application. I have 
never seen it published, and therefore send 
it for publication, because, as it is simple, 
accurate and practical, it will be appreci- 
ated by the working mechanic. 

In the sketch, the line 4d B represents 
the fourth of an oval, which is to be marked 
on the board 0 D. 


The first thing to do is to get the strip 
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KF, which has a straight side, and tack it 
on the board, so that the straight side will 
be at right angles with the straightened 
edge of the board. 

Take a piece of wood, say an inch square, 
and cut it to a length equal to one half of 
the length of the oval. If this piece is laid 
down with the end against the strip & F, 
it will reach to B, as shown in the figure. 
Here the piece is marked 4. The piece 
marked 5 is a side view of it, which shows 
it half cut away to the notch @ ; the length 
of the part cut away is equal to half the 
width of the oval. The piece marked 2 
shows it laid alongside of the strip # F, the 
notched side down, and the notch @ resting 
against the straight edge of the board, 
while the end reaches across the board to A. 
Now if this end is moved toward B, while 
the notch is kept bearing against the straight 
board and the other end is kept in contact 
with the straight strip, a pencil point ina 
nick in the corner will mark a quarter of an 
oval on the board. 

This method is so simple that it cannot be 
excelled, and it requires but a short time to 
get everything ready and mark out an oval 
of any ordinary size on wood or iron. 

The points to be remembered are: the 
whole length of the marker is half the 
length of the oval, and the length of the 
notch is half the width of the oval. 

TyRo. 

[This method is not new, but has been 
published in books treating on mechanical 
drawing, differing slightly in details only.— 
Ep. | 
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New Light Upon the Kane-Pennington 
Motor. 


In the account of the Kane-Pennington 
motor which we printed in our issue of 
November 7th, some stress was placed upon 
the fact that there were two sparks intro 
duced into the cylinder for each explosion, 
the first of these being what was called a 
mixing spark, the second the exploding 
spark. It was claimed that the use of the 
first or mixing spark doubled the efficiency 
of the engine and at the same time decreased 
the heating effect on its cylinder walls. 

We were aware at the time that these 
statements would probably strain the credu 
lity of engineers—being so entirely new and 
so very different from what would have 
been expected—but we had reason to believe 
that our correspondent was entirely sincere 
in making them, and concluded to print 
them as an honest record of observed phe- 
nomena and wait for the explanation. We 
now have the explanation, and it is to be 
found in the fact that the observer deceived 
himself by simply misinterpreting what he 
had observed. If, in operating a gas engine, 
we introduce our igniting spark too late in 
the stroke, we shall of course decrease the 
power and efficiency of the engine. If, 
then, we leave this spark as it is and intro- 
duce another spark earlier, we shall get the 
explosion earlier, and the increased power 
and efficiency will be due solely to that fact 
and to nothing else, the later spark being 
thereafter entirely useless so far as effect upon 
the operation of the engine is concerned. 

This is just what we now ascertain did 
happen, and the increased efficiency aceom 
panying the introduction of the earlier spark 
led to the theory of the mixing or prepara 
tory spark—a theory which was, we believe, 

entirely 
have been quickly 


honestly conceived but without 
foundation, as would 
shown if, in the trials, the later spark had 
been omitted instead of the earlier one. 

The alleged cooling effect of the first 
spark was arrived at by an equally ingenu- 
ous and guileless method. The cylinder 
was, in that trial, water jacketed and was 
piped top and bottom to a water tank. The 
pipe from the top of the jacket entered the 
tank about six inches below the water level, 
while thespipe from the bottom of the jacket 
entered the tank about six inches from its 
bottom. The changes in temperature of the 
water in this tank were taken as indicating 
a corresponding rise or fall of temperature 
in the walls of the cylinder, and the tem- 
perature was taken by a mercurial ther- 
mometer immersed to a uniform depth in 
the tank, always below the hot water inlet. 
The result was that, while the surface of the 
waiter gave off a cloud of steam, it was cold 
at the bottom and seemed to get colder as 
the engine ran on and the water level de- 
scended by evaporation, thus decreasing the 
depth of hot water and therefore exposing 
the thermometer to less depth of hot water 
and correspondingly greater depth of cold 
water. 

Our correspondent was not the experi- 
menter in this case, but took what he be- 
lieved to be the facts as they were given to 
him, and, as will be remembered, frankly 
stated in his article that there were things 
about the motor he did not fully understand 
and which seemed irreconcilable with pre- 
We do 
not believe any one connected with the affair 
consciously misrepresented things. It is 
simply an example of how easy it is for an 


vious knowledge of such matters. 


inexperienced person to deceive himself in 
such a matter. 

We expect to be able to give before long 
further particulars regarding the engine and 
its performance. 

ae 

The action of the Cleveland (Ohio) Cham 
ber of Commerce in adopting a resolution 
protesting against the tendency to prolong 
the coming presidential campaign, and ad- 
vising that the campaign be made short 
instead of long, meets, we believe, the 
general approval of business men and manu- 
facturers everywhere, and it is to be hoped 
it will be acted upon. The organ of the 
Manufacturers’ Club, of Philadelphia, ex- 
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presses the only dissenting voice we have 
made note of so far, and it advocates a long 
campaign ; in this, however, we do not be 
lieve it represents the sentiment of the 
members of the Manufacturers’ Club, nor of 
the manufacturers of Philadelphia generally, 
any more than it does in respect to other 
matters to which we have previously called 
attention. 
me 

With the opening of Congress, the indica 
tions are that the annual manifestations of 
the struggle between the line and staff 
officers of the navy are to be renewed, each 
party to the contest being interested in 
legislation which it hopes to pass, and at 
the same time being fearful that the other 
party will obstruct the passage of such 
legislation. Engineer officers are contend- 
ing for what we believe, and what any 
experienced manager of industrial operations 
believes, is their right, and will be ulti- 
mately granted to them, but how soon no 
one knows. 

_ 

A move has been made toward the estab- 
lishment of a School of Technology in 
connection with Trinity College, Hartford, 
Conn. Mr. J. M. Allen, of the Hartford 
Steam Boiler Inspection and Insurance Co., 
is actively interested in the project. The 
Hartford Board of Trade will take up the 
matter, it is said, and the project is gen- 
erally looked upon with favor by the citizens 
of Hartford and by those interested in the 
college. 

———— 

It is announced, as though it were a great 
achievement, that the new Holman geared 
locomotive, to which we referred some time 
ago, drew a train containing 107 passengers 
and made a spurt of nine miles in seven 
minutes ; there is, of course, nothing re- 
markable about this, and there is no reason 


why the engine should not do it, and it re- 


mains a mechanical humbug just the same. 
——— be 
Literary Notes. 


POOR’S DIRECTORY OF RATLWAY OFFICIALS, 
edition of 1895, tenth annual number, 


This directory contains complete and cata- 
loged lists of officials of all steam, electric, 
cable and horse railways, together with a 
comprehensive buyer’s guide to the princi- 
pal manufacturers and dealers in railway 
appliances, and all articles used by railway 
companies. The list of officials includes the 
ofticers of all the railways in North America 
and of the leading organizations auxiliary to 
the railway system. 

Among the new features of this edition 
we find an elaborate and comprehensive 
table of dividends paid by railroad, traction 
and industrial corporations during a period 
of eight and a half years, the date of close of 
fiscal year, date when dividends are paid, 
closing transfer 
books, and where payable. This is followed 
by a table showing the time and place of 
holding annual meetings of all leading rail- 
road companies, and the time of closing 


when declared, time of 


transfer books before meeting, with the 
name and address of the registrars of stock 
A very im- 
portant new feature introduced in this issue 


and transfer agents of each. 


is acalendar showing the meetings that are to 
be held or the transfer books that are to be 
closed on each day of every month in 1896. 
Of railroad financial statistics two new 
tables are presented, one showing for a series 
of years the mileage owned and operated, 
capital accounts, passenger and freight sta- 
tistics, earnings and income accounts of the 
leading railways in the United States ; and 
the other showing the monthly gross earn- 
ings of the same lines for several years past. 
The railroad mileage and equipment is also 
given in a convenient form. 

The information presented in reference to 
street railways, electric, cable and horse, is 
one of the important departments of the di- 
rectory ; it shows, in addition to a complete 
list of officials of each company in the United 
States and Canada, statistics of mileage, 
equipment, gage, weight and kind of rail, 
capitalization, ete. 

Messrs. Poor's publications relating to rail- 
road matters are so well known for their ac- 
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curacy and reliability that they need n 
commendation from us. The informatio: 
given in this directory will be exceeding] 
useful and valuable to bankers and inves 
ors, as well as to railroad officials and manu 
facturers of railroad supplies. It is pul 
lished by H. V. and H. W. Poor, 44 Broa 
Street, New York. Price, 33. 


Those who are interested in small arn 
will find interesting matter in a pamphlet 
** Note on a Photographic Method of Deter 
mining the Complete Motion of a Gun Durin 
Recoil,” by Dr. Albert Cushing Crehore an 
Dr. George Owen Squier. It describes th 
methods by which the motions of a gun 
and immediately following discharge wer 
autographically shown and gives the result 
in the form of diagrams and half-tone e: 
gravings. It is reprinted from the Journa 
of the United States Artillery, and is put 
lished by the Artillery School Press, For 
Monroe, Va. 

Messrs. John Wiley & Sons, 53 East Tent 
Street, New York, have issued a sheet o 
errata correcting typographical and oth: 





errors that have been found in the firs 
edition of the new ‘‘ Mechanical Engineers 
Pocket Book,” by Wm. Kent. 
send this sheet to all who apply for it. 
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SWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in thi 
department. The writer’s name and address shoul 
always accompany the question. _ Neither correct initia 
nor location will be published when there is a request t 
that effect. If questions are enclosed with a business 
communication, they should be written on a separat 
sheet. We cannot undertake to answer questions in 
“next issue.’ This department is usually crowded 
and questions must wait their turn to be answere 
Neither can we undertake to solve mechanical or engi 
neering problems, and send answers by mail. 








(433) C. B. S., Hagerstown, Md., asks 
Is raw linseed oil suitable for general tem 
pering ? -A.—No. It may do for som 
things, but is not suitable for general tem 
pering. When oil is to be used, fish oil or 2 
mixture of that and cottonseed oil is used 
by many with success. 


(434) W. E., Hyde Park, Mass., writes 
Please inform me if the ‘*‘ Engineer’s and 
Contractor’s Pocket Book,” published i 
1857, by J. E. Taylor, England, has ever 
been revised in late years; if so, by whom 
Also give price of it. A.—We cannot find 
this book noticed in any catalog, which 
leads us to believe that it is out of print. 

(435) W. T. D., Milwaukee, Wis., writes 
In your issue of October 24th, a correspond 
ent who signs himself ‘‘ H. E.” mentions 
‘* Pictet’s Treatise on Heat ;” is not this a 
error? If not, I would be pleased to lear: 
the name of the publisher of this treatis« 
A.—There is no error ; the book was pub 
lished in Paris, France, and if not out o! 
print can be obtained for you by any deale: 
in scientific works. 


(436) J. Y. M., Richmond, Va., asks 
Does annealing benefit the side rods and con 
necting rods of a locomotive after they hav: 
been in service four or five years? If so 
how are they benefited ?) A.—It is claimed 
by some mechanics that the jar when thes 
rods ure in service crystallizes the iron, and 
that annealing will restore them to thei: 
original strength. There are other mechan 
ics who have very little faith in the expedi 
ency of annealing the side and connectin 
rods of locomotives. 


(437) E. B., Chicago, Ill., asks: Why i 
it that locomotives for heavy service ar 
generally equipped with six or eight driving 
wheels? A general impression seems to pre 
vail that it is to increase the tractive force, 
but I fail to see it in that light, as under 
ordinary conditions friction is independent 
of the areas of contact. It seems to m« 
that greater traction would result with fewer 
driving wheels, as then the increased press 
ure on each will cause the wheels to sink in 
the rail somewhat. This idea is strength 
ened by having noticed recent designs of 
switching engines which have two or thre¢ 
pair of drivers, and no front truck. Of 
course, a less number of drivers means a 
greater wear of rail. A.—Your last sentenc: 
strikes the key-note for increasing the num 
ber of drivers under a locomotive; the 
weight on each driver is limited, and if 
this limit is increased abrasion will occur, 
and the rails and tires of the drivers will 
wear out too rapidly; to avoid this, a 
greater number of drivers is placed under 
the engine so as to decrease the weight on 
each wheel. This in no wise conflicts with 


oo we mt et @ 8 oe = PD fee 


- ft pe te oe oe ote 


~~? mio mg 


~~ Dye 








el 


ult 


ra 
yul 


For 


ent 


the 


sks 
tem 
som 
tem 
orn 
usea 


ites 

and 
d i 
eve! 
om 
find 
hic h 
t. 


ites 

yond 
tions 
is il 
lear! 
atis« 

pub 
at ol 
eale! 


isks 
con 
hav 
lf so 
imed 
thes: 
and 
thei: 
chan 
pedi 
cting 


hy i 
p art 
iving 
» pre 
roree, 
inder 
ndent 
oO me 
fewer 
Dress 
ok in 
ngth 
ns ol 
three 

OO! 
ans 2 
tence 
num 
: the 
nd if 


ecur, 
. will 
lis, a 
under 
ht on 
with 


Decemper 12, 1895 


the law of ordinary friction, namely, that it 
is independent of the area of contact. You 
will find that the weight on each driver of 
the switching engine is practically no greater 
than the weight on each driver under an 
engine with a greater number of wheels 
running on the same road. The weight of 
rail has a good deal to do with the limit 
of weight on the drivers. It must also not 
be overlooked that a weight distributed over 
a greater number of wheels will reduce the 
stress in the various members of a bridge. 
2. What per cent. of grade can a locomotive 
climb under ordinary conditions, assuming 
that the cylinders and weight of engine 
harmonize with each other ? A.—That will 
depend much on the condition of rails, cars 
and load to be hauled. Under favorable 
conditions, an engine hauling a light load 
may ascend a grade of 300 feet per mile. 
If the grade is steeper, there will be difti- 
culty in controlling the engine when run- 
ning down grade. 3. Why is it that a 
horizontal belt gives better satisfaction when 
the slack side isontop? Of course, we have 
a greater arc of contact, but is not the total 
stress in the belt the same’? And since 
friction is independent of areas in contact, 
and directly dependent on the pressure, 1 
fail to see why a belt gives better satisfac 
tion when running as above, although | 
know itisso. A.—When the slack side of 
a horizontal belt is on top the tension will 
be greater than when the slack side is on the 
bottom. Under the former condition the 
weight of the belt will act against the cen- 
trifugal force of the belt; and when the 
slack side is on the bottom the weight of 
the belt will act in conjunction with the 
centrifugal force to decrease the tension. 
By having the slack side on top, the are of 
contact will be increased, which has been 
proved to be another advantage. 


(488) A. W., Toronto, Canada, writes : 
Please give me a rule in as simple a form as 
is possible for computing the gears in a 
compound geared lathe. A.—In a com- 
pound geared lathe the motion of the wheel 
Z is transmitted to H through the two gears 
F and G, which are keyed together, re 
volving on the stud ¢t. The wheels B and C 
are simply intermediate gears, and therefore 
are not considered. The gears A and D are 
generally equal; in such cases the gear 
makes as many revolutions as the spindle. 
Sometimes the gear D is twice as large as 
the gear A ; in such cases we deal with the 
lead screw as having twice as many threads 
per inch as it measures, and assume that the 
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gear E makes as many revolutions as the 
spindle. This being understood, the prob 
lem is reduced to a very simple one, as 
follows: The product of the driving gears 
EZ and G@ multiplied by the number of 
threads per inch to be cut must be equal to 
the product of the driven gears F and // 
multiplied by the number of threads per 
inch in the lead screw. This rule can be 
expressed in symbols as follows : 
ExGXS=FXUHx lL, (1) 

in which Z, G, F and #7 denote the number 
of teeth in the gears marked with these 
letters, S = number of threads per inch to 
be cut, and £ = number of threads per 
inch in the lead screw. From this simple 
fundamental rule or symbolic expression we 
can find the number of teeth in any one gear 
when the number of teeth in the other gears 
are known. For instance, if you select at 
random all the driving gears, then accord- 
ing to the rule the numbers of their teeth 
must be multiplied together and this prod- 
uct by the number of threads to be cut. If, 
now, vou select at random all the driven 
gears except one, then according to the 
same rule the number of their teeth must be 
multiplied together, and this product by 
the number of threads per inch in the lead 
screw. Nowto find the number of teeth 
in the remaining driven gear, simply divide 
the first result by the second; the quotient 
will be the required number of teeth. But 
if you prefer, you can select at random all 
the driven gears, multiply the numbers of 
their teeth together, and this product by the 
number of threads per inch in the lead 
screw. Then select at random all the driv- 
ing gears except one, multiply the numbers 
of their teeth together, and this result by 
the number of threads per inch to be cut. 
Divide the first result by the last; the quo- 
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tient will be the number of teeth in the 
remaining driver. These operations are 
plainly indicated by formula (1), and any 
one familiar with the ordinary principles of 
arithmetic will easily discern them When 
the gears on the stud w» are fast together. 
and cannot be changed, then the driven one 
has usually twice as many teeth as the other 
driver, in which case you can in the caleula 
tions consider the lead screw to have twice 
as many threads per inch as it actually has, 
and then ignore the compounding entirely. 
As stated before, lathes are so constructed 
that the stud on which the first driver is 
placed revolves only half as fast as the 
spindle. You can ignore this in the caleu 
lation by doubling the number of threads in 
the lead screw. If both the last conditions 
are present you can ignore them in the 
calculations by multiplying the number of 
threads per inch in the lead screw by four. 
If the thread to be cut is a fractional one, or 
the pitch of the lead screw is fractional, or 
if both are fractional, then reduce the frac- 
tions to a common denominator and use the 
numerators of these fractions as if they 
equaled the pitch of the screw to be cut 
and of the lead screw respectively. Then 
use that part of the rule given above, which 
applies to the lathe in question. For in 
stance, suppose it is desired to cut a thread 
%2 inch pitch, and the lead screw bas 4 
threads per inch. Then the pitch of the 
lead screw will be } inch, which is equal to 
inch. We now have two fractions, $3 
and 4's, and the two screws will be in pro. 
portion of 25 to 8, and the gears can be 
computed by the above rule, assuming the 
number of threads to be cut to be & per 
inch and those on the lead screw to be 25 
per inch. But this latter number may be 
further modified by the conditions named 
above, such as a reduced speed of the stud 
or fixed compound gears. In the instance 
given, if the lead screw had been 2$ threads 
per inch, then its pitch being ,4 inch we 
have the fractions ,4, and 33, which reduced 
to a common denominator are ,*4, and 125, 
and the gears will be the same as if the lead 
screw had 125 threads per inch, and the 
screw to be cut 64 threads perinch. You 
will find this subject explained in a book 
entitled, ‘‘ Formule in Gearing,’ published 
by Brown & Sharpe Manufacturing Com 
pany, Providence, R. I. 
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Sixteenth Annual Meeting of the Ameri- 
“an Society of Mechanical Engineers, 


| Contin ued from page 985. | 


pumps the steam cylinders are got of a size 
that will enable them to keep running when 
the pressure gets low. Another member 
told of an instance where new pumps were 
substituted and more than paid for by the 

Direct-acting 
crank and _ fly 
wheel to determine the stroke were also 
cited as almost equally wasteful with steam 
Dr. Emery showed, however, that 


saving of fuel in one year. 
blowing engines without 


pumps. 
in the case referred to in his paper the waste- 
ful use of steam in the pumps was of no 


MACHINIST 


practical account, because all the exhaust 
steam was used for heating purposes. 

The second paper of the evening was en 
titled 

‘The Reliability of Throttling Calorim 
eters,” by James E. Denton 

The object of Professor Denton’s paper 
was stated to be to present the results of an 
investigation to determine : 

First, whether it is, or is not, a fact that 
the proportion of moisture in steam as de 
termined by the accepted methods of using 
a ‘throttling calorimeter’? may be consid 
erably in excess of the true proportion of 
such moisture. 

Second, the 


‘throttling calorimeters’ should be used, or 


conditions under which 
the precautions necessary in using them, in 
order to insure practically accurate conclu 
sions regarding the proportion of moisture 
in the steam under examination. 

It was shown that the principle of the 
throttling calorimeter is entirely reliable as 
a means of determining the percentage of 
mixture which 
through it; but with 


moisture of any Passes 
small calorimeters 
taking only samples of a larger body of 
steam, the percentage of moisture shown by 
them varies considerably from the true per- 
centage. Instances were cited in which the 
true percentages were 21 per cent. and 17.6 
per cent. respectively, while the small calo- 
rimeter showed 54.6 per cent. and 50.8 per 
cent. It was further found that by com 
bining a single calorimeter with a separator 
acting on the whole current in the steam 
main, the source of error in the calorimeter 
may be so far eliminated as to make its in 
dications reliable. 

The appendix to the paper—the most 
bulky part—gives the arrangement of ap 
paratus and tables of results. 

The reading of the above paper provoked 
quite a lively discussion, participated in by 
a number of members, but the consideration 
of it was interwoven with the succeeding 
paper describing : 

‘*Some Experiments with the Throttling 
Calorimeter,” by Aug. A. Goubert and E. II. 
Peabody. 

This paper speaks first of the difficulty of 
obtaining a true average sample of steam 
for the calorimeter, and then claims to show 
that even if a correct sample of steam is 
obtained the throttling calorimeter will not 
give an accurate reading of its condition. 
The records of experiments made show that 
the results obtained by different engineers 
cannot even be compared unless the methods 
employed are exactly the same, which they 
usually are not, and the determination of 
the percentage of moisture in boiler trials 
must always be in discredit as long as the 
‘doctors disagree.” 

The paper was submitted to the society 
avowedly for the purpose of inviting or 
provoking discussion, and it succeeded in its 
purpose. The general conclusion seemed to 
be that while the calorimeter itself is reliable 
and correct, the samples of steam upon 
which it acts seldom or never are fair 
samples of the whole body of steam, and 
that, therefore, all records based in whole or 
in part upon calorimeter readings are dis- 
credited and presumably worthless. 

The concluding paper of the evening was 
upon 
Steam Boilers 
with Different Kinds of Coal,” by Charles 
E. Emery. 

Dr. Emery’s paper was the longest one 


‘‘Comparative Tests of 


presented at this meeting. The author was 
a member of the original committee upon 
Boiler Tests, and is also a member of the 
new committee upon that subject. The 
paper controverts the assumption in Mr. 
F. W. Dean’s paper, presented at the De- 
troit meeting, that tests of boiler efficiencies 
should be based upon the amount of com- 
bustible as ascertained by chemical analysis, 
and shows that such a basis is at least im- 
practicable and misleading. 
are cited under the U. 8S. Government and 
elsewhere with different coals, and with the 
result that their practical evaporative effi- 
ciencies were remarkably alike, although 


Numerous tests 


their chemical constituents varied widely. 
Speaking of American coals it is asserted 


989 


that until a thorough investigation is made 
of all kinds, by calorimetric tests, chemical 
analysis and practical evaporation, we can 
not infer the calorific value of such coals 
from the percentages of fixed combustible 
derived from a simple proximate analysis 


with any reasonable accuracy ; and the 
evaporative efficiency involves so many more 
elements of doubt that it would in general 
be impossible to approximate it by any such 
method 

The lateness of the hour prevented a 
proper discussion of this paper, although 
Professor Carpenter spoke upon the rate of 
combustion as an important element in 
boiler tests or in tests of the comparative 


values of coals. 


PHURSDAY MORNING'S SESSION, 


At the beginning of the meeting discus 
sion was resumed upon Dr. Emery’s paper 
on the *‘Comparative Tests of Steam Boil 
ers.”” Professor Barr suggested the use of 
coke as a uniform fuel to test the efficiency 
of boilers. Mr. Kent said that coke would 
not do at all, as it was porous and absorbed 
moisture, the quantity of which present at 
any given time could not be determined. 
Mr. Kent then criticised the analyses of coal 
cited in Dr. Emery’s paper, showing that no 
solid coal could possibly contain so much 
Mr. Dean cited 


crepancies between the chemical analyses 


hydrogen various dis- 
and the calorimetric tests of various coals. 
This also was strongly controverted by Mr. 
Kent 

A paper was then read by its author en 
titled, 

‘* Experiments on the Friction of Screws,” 
by Albert Kingsbury, Durham, N. HL. 

This paper describes an apparatus for 
testing the friction of screws, and the re 
sults of tests are given with screws of various 
loads and 


materials and under different 


conditions of lubrication. The conclusions 
did not seem to indicate that any one of the 
metals used developed less friction than any 
other. The lubricants used made a differ 
ence, and the following coeflicients were 
deduced ; 


Min. Max. Mean 


Lard oil ; Of 25 11 
Hleavy machinery oil (mineral) eh 19 148 
Heavy machinery oil and graphite. .038  .15 07 


The screws or nuts in the experiments 
were moved ata very slow speed. The re 
sults of the experiments described seemed to 
have much more bearing upon the value of 
different lubricants than upon the screws. 
The apparatus described was highly praised 
by a number of speakers, and a general dis- 
cussion of lubricants and lubrication ensued. 

‘Tests of a Ten Horse-Power De Laval 
Steam Turbine,” by Wilham F. M. Goss, 
Lafayette, Ind. 

A description of the engine is first given, 
The turbine is 5!! inches diameter, and is 
mounted upon a long, slim shaft, which for 
a considerable distance each side of the 
wheel is only about + inch diameter. The 
wheel has 68 buckets. Jets on one side of 
the wheel deliver steam upon the buckets, 
and it is discharged at the other side. The 
wheel runs at about 25,000 revolutions per 
minute, and gears toa shaft at about 2,500 
A governor on the end of this 
A summary 


The low- 


revolutions. 
shaft controls the apparatus. 

of results of the tests are given. 
est rate of steam consumption attained was 
17.8 pounds per brake horse-power per hour, 
and this occurred with loads approaching 
the maximum. In the discussion which 
followed it was remarked that the engine 
could except as a 
mechanical curiosity on account of its effi- 


possess little interest 


ciency ranging so low, It was announced 
that the Edison Electric [luminating Com- 
pany are soon to exhibit in operation in this 
city two of the above turbines of 300 horse- 
power each, 

Question No. 126, relating to the separa- 
tion of oil from feed water, was taken up 
again. Mr. Wheeler spoke of the impor- 
tance of the question for its bearing upon 
the saving of the water rather than of the 
oil, which practically is never saved, while 
the water in many cities and in other places 


is scarce. In New York City $1 per year 
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is a low estimate for the cost of water. An 
interesting description was given of very 
effective filters used in British marine ser‘ 


ice. The different conditions of oil separa 
tion in non-condensing 
Mr 
Various other collateral topic Ss were 
by different 


condensing and in 


engines were spoken of by Rockwood, 
touched 
that 


cylinder 


speakers. It was said 


many engines are run without 


lubrication, and that it is quite possible to 
but with hori 


The 


also W idely discussed 


do so with vertical cylinders, 
zontal cylinders it is impossible. action 
of oil in boilers was 


under this question, 


The next paper, by G. W. Bissell, was 
on ‘‘A Recording Device for Testing Ma 


chine.” 

The paper describes an autographic re- 
cording device attached 50,000-pound 
Olsen testing machine. An interesting series 


to a 


of diagrams is given in conclusion, showing 
the strains in putting a three-quarter inch 
spiral punch through plates of wrought iron 
from 


varying in thickness an eighth of 


inch to eleven-sixteenths inch. The curves 
except the 
last one, the latter part of the curve being 


showed a remarkable similarity, 


in two irregular steps, instead of a 


flowing line 


single 


as with the others. There was 
no discussion of this paper. 

At the conclusion of the discussion the mem- 
bers adjourned as on the previous day to en 


joy the fine luncheon provided by the society. 
CONCLUDING 


The 


spects the 


SESSION, FRIDAY MORNING 


last formal session was in many re 
the 
The first paper presented was upon: 

‘* Effect of Temperature on Strength of 
Wrought-iron and Steel,” by R. C. Carpenter. 

Professor Carpenter in this paper describes 
a series of tests made at Sibley College. The 
difference from the ordinary operation of 
testing was in the means employed for heat 
ing the test pieces. The results of 


most interesting of series. 


the tests 


are given in an interesting diagram. The 
materials tested were wrought-iron, ma 


chinery steel and tool steel. The maximum 
strength 100° and 500 
Fahr. Coming downward in temperature, 
the minimum was at about 75 degrees, and 
for lower temperatures the strength in- 
creased; going above 500 degrees the strength 
falls rapidly. 
curred at about the boiling point of water. 
This paper was discussed by Prof. H. W. 
Hibbard, Mr. Gus. Henning and Mr. Parsons. 
All expressed regret that the experiments 
had not been carried to greater extremes of 


was found between 


The smallest elongation oc 


temperature, especially downward, and that 

other properties of the metals had not been 

investigated in connection with the strength. 
The next paper contained : 

Data Relating 

Paul M. 


Some to Forge Shop 


Design,” by Mich. 


Ag. College. 


Chamberlain, 


his paper gave some of the features of 
arrangement and data regarding the air 
blast and suction for smoke expulsion in the 


new forge shop at Michigan Agricultural 
College. The novelty of the arrangement 


consists in the fact that the smoke hoods are 
placed as close to the fire as practicable, and 


pipes from the hoods then turn down 
through the floor instead of going up 


through the roof as usual, and a suction fan 
secures the proper draught. Formule are 
deduced for the revolutions of the fans, for 
pressures and temperatures in the case. 
This paper provoked discussion, in which 
a number of members participated, as to the 
various details of the arrangement. Under 
ground pipes were not favored, as they 
would chokeup. The size of blowing fan 
was too small, that of the suction fan too 
large, the air pipes were too small, a better 
furnace was sketched and described, but it 
was finally conceded that the arrangement 
as presented was an excellent one for the 
place where it had been adopted for the use 


of students in a college shop, while 1t had 
many objections for practical everyday 
work. 


The next paper was entitled : 

‘Experimental Method Determining 
the Effective Center of the Light Emitted 
from a Standard Photometric Burner,” by 
D. 8. Jacobus. 


AMERICAN 


The paper describes an interesting detail 
of laboratory work in connection with the 
testing of Stevens Institute. 
The 


burner, 


car lamps at 
Sugg Argand gas 


used 
size D, and the 
the burner was 
tenths of an 


burner was a 


effective light cen- 
ter of about 


found to be 


nine inch from the geometric 


center and entirely outside the flame. 


Some questions were asked by members 


upon points which were not clear to them, 
but otherwise the paper was not discussed. 
The 
was upon: 
‘The 


vines, 


last paper to be read at the meeting 
Proportions of En- 
by John H. Barr. 

The data upon which this paper is based 
obtained by 


High-Speed 


were correspondence with a 
number of leading engine builders, 12 build- 
and 25 to 225 rated 


horse-power, being represented. 


ers 75 engines, from 
Asa sample 
of the operations involved, the diameter of 
the shaft at the 


different builders is plotted upon cross-sec- 


main bearings as given by 


tion paper, with lines for the average prac- 
tice and for the extremes in either direction. 


The details considered are crank shaft, pis- 
ton rod, connecting rod, length of main 


journals, crank pin, face of piston, crosshead 
pin, fly wheel, weight of reciprocating parts, 


and weight of entire engine per horse- 
power. 
This paper elicited high commendation 


from a great many members, who each had 
add as to future work in the 
In all computations upon strains 
the limit rather than 
the strength of materials should be 
the A burlesque formula for weight 
of bed plate was quoted, and Mr. Oberlin 
Smith said that the bed plate could not be 
too heavy. The 
who sell them for two and three quarters or 
three cents a pound do not make light bed 
plates, another 


something to 
same line, 


and strengths elastic 
ultimate 


basis. 


builders of Corliss engines 


member said. Dollars per 
horse power would be a better price basis 
than the weight of the engine. The collec- 
tion and tabulation. or formulation of prac- 
tical data as in the above paper was liable 
to the objection of being always more or 
less behind and out of date, as by the time 
the operation was completed with one type 
of engine that in practice would have been 
succeeded by a very different type, and then 


the work would have little value. 
At the conclusion of the discussion Pro 
fessor Hutton called the attention of the 


society to an original drawing, plan and 
the steamboat ‘‘ Robert Ful- 
March, 1813, with and 
the writing of Robert Fulton. 
drawing, which is in excellent condi- 
had been framed for many years, and 
had been in the possession of Mr. George L. 
Schuyler. It, 


elevation of 
dated 
directions in 
The 
tion, 


ton,” notes 


with an easel upon which it 
stood, was now presented to the society by 
Miss Louisa E Schuyler. The gift was 
acknowledged by resolutions prepared by 


Mr. Halloway and read by Mr. C. W. Hunt. 
The resolutions were unanimously adopted 
by a rising vote of the members. Mr. 


Halloway then presented to the society on 
behalf of 
trait in 


Professor Hutton an original por- 
oil of the late John Ericsson, and 
called on Professor Hutton for the story of 
its discovery. It found in an old 
curiosity shop on First Avenue near Ninety- 
first Street, New York City, a most unlikely 
place, to those who know the neighborhood. 
It is signed Balling, 1862; it is an artistic 
and unquestionably an authentic portrait. 
Mr. Reynal, another member of the society, 
and an intimate friend of Mr. Ericsson, had 
seen it hanging in 
1363 and 1864. 
society Mr. 
ventions,” 


was 


Mr. Ericsson's house in 
Mr. Reynal presented to the 
‘History of His In- 
which had been personally pre- 


Ericsson’s 


sented to him by the author. These two 
valuable gifts were accepted with the 


thanks of the society, 
mous rising vote. 


expressed by a unani- 
An interesting description 

by another elderly member of 
the details of construction of 
Ericsson's big caloric marine engine. The 
cylinder was 14 feet in diameter, and as 
there was no lathe big enough to swing the 
piston, it was made in sections and turned 
or planed by means of a radius bar upon a 
planer. 


was given 


some of 


MACHINIST 


President Billings thanked the members 


for their courtesy and kindness, and in- 
voked the same for his successor, Mr. John 
Fritz. 

Another most profitable and enjoyable 


meeting of the society then came to a close. 

The officers’ reception and conversazione 
Thursday evening at was a 
brilliant and enjoyable affair, and was very 
largely attended. 
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248 A. B. Slater, Jr. 
249 F. H Stillman ........ 
250 C. K. Longenecker.... 
251 Julian Scholl 


. Providence, R. I. 
; . Brooklyn, N, Y. 
Jenne Brooklyn, N. Y. 
. Jersey C ne N. J. 


Se WG , PUMEB cc ccncee covsecns 2 City 
253 Edward t. H. Howell. D Pniiadelpnia Pa. 
254 Jobn Platt....... ( es 


2 & & ee 
256 W.S. Young ...... 
257 Hobart Canfield... 
258 Hosea Webster 


Ww est fie ‘ld, x 
i 2 City 

-. Hoboke an, N. J. 

"Monte lair, N. J 


a ee EE ois cc ecksene eccdeben N. Y. City 
ek ow 'a's oo x dace Tene N. Y. City 


261 E. W. Thomas . 


263 Mrs. Greenwood..... 


. Lowell, Mass. 


264 Mrs. C. C. Kiug....... .. Staten Island, N. Y. 
S03 A. C. LAREN. ... +000. ..... Brooklyn, N. Y. 
cf |e ey Boston, Mass. 
267 W. H. Odell Yonkers, N. Y. 
268 Franklin Williams ... soodte Be OMT 
269 Chas. A. Hague rere oe Pe 
270 E. C. Sornborger Buffalo, N. Y. 
271 Wm. H. Peirce. ... . Baltimore, Md. 
we A. H. Emery.... Stamford, Conn. 
™3 Geo. W. Weeks ......Clinton, Mass. 
a4 fk. 3a Waterbury, Conn. 
275 J. Frank Seavy....... ‘ -.oN. Y. City 
276 W. F. Durfee .West New Brighton, N. Y. 
7 Frank Mossberg .Attleboro, Mass. 


a David Townsend ... 
279 E. - i ee 
280 G, Todd. - 
21 Seth Wheeler... 


ak Philadelphia, Pa. 
Providence, R. I. 
New Rochelle, N. Y, 
read Albany, N. Y. 


282 Mrs. Henry A. Bang. iéécumens N. Y. City 
| SR COR N. Y. City 
Be I, TEI vcs 0 nse vccns aee@uee N. Y. City 
. foe 8 ee Mount Ve rnon, N. Y. 

Es ong sé kvb6 x6 0Kib 6 bee eabeee N. Y. City 
2 Ro errr eens N. Y. City 


288 Miss Etta Huss... .... . 
289 Miss Elsie Ofenstein..........Mt. Vernon, 4 Y. 
290 Philip E. Raque 2s Se mine wood. N. J. 
Sa cued avisecsa.e Se ry A Giby 
292 C. W. Whiting.... Carbond: ale, Pa. 
293 R. C. Carpenter.... Ithaca, N. Y. 
) 2 4 ' ran Hoboken, N. J. 
_ Pk. re -- Buffalo, N. Y. 
2v6 Hugh J. Barron...... os “Seedeueee N. Y. City 
297 Chas. E. Emery... eres 
298 H. J. Horstman... ...Kearney, N. J. 
299 Fred. W. Horstman... .. East Newark, N. J. 
300 Fred W. Parsons.... ‘ .Elmira, N. Y. 
301 F. A. Halsey. . . ---.N. ¥. City 
302 F. Merriam Wheeler............ Montclair, N. J. 
ee Port Richmond, N. Y. 


Mt. Vernon, N. 


4 





sa ae ee 
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307 C. H. Corbett.... 
308 Emi Herter 
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804 Zobn EER ee renee N. Y. City 
305 H. L. Gantt ae Norristown, Pa. 
306 Mies Bang ° ~~ N. Y. City 


Brooklyn, N. ¥ 
Brooklyn, N. \ 


309 W. J. Forbes Hoboken, N. J 
310 D. A. Greene - Brookiyn, N. Y 
311 D. J. Greene Brookiyn. N. Y. 


312 C. W. Russell 
313 J. W. Webb 


.. Staten Isiand, N. Y. 
Hoboke DD. N J. 


314 C. W. Hunt .. , : N. Y¥. City 
315 John Svenson.........-- ..Serant n, Pa 
$16 J. H. Barr .. .... ane Ithaca, N.Y 
317 A. L. Rohrer Schenee tady, a. Me 
318 Mrs. A. 8. Granger, Port Richmond, a N. ¥ 


319 Wm. L. Lyall.... Y. ( ity 
820 R. A. McAra : ei Jersey é ‘ity. N J. 
321 A. R. McHenry , Y. City 
322 Thos. E. Webb, Jr , Brox lyn N Y. 
Henry ©. Moore . IE A 2 City 
Frank A. ‘l mages : Y & ity 
5 Harris Tabor.. E liz: — th, , 

; E. H. Mumford sx N. Y. : ity 
2 7 Jos. Cottier..... Jersey City, N. J. 
A. R. Williams .. Hovdoken, N. J. 


H. M. Marble...... a eakasendtane N. Y. City 
Jas, F. Hardy.. iubhike dvhniceueeaal N. Y. City 
Wm. D. Hoxie ébvesne eee ooo. ¥. City 


Henry Adams....... 
Isaac F. Roe ... 


. “Ww ashi ngton, D.C 
Newark, N. J. 


| AS Re Philadelphia, Pa 
SOB W. BB. GenllOP....c.ccvcccccce Lebanon, Pa. 
336. Morgan Brooks .. .++-.-Minneapolis, Minn, 
337 F. A. Waldron ........ .. Stamford, Conn. 
338 Henry R. Towne .. ...... cone N. Y. City 
339 Stevenson Taylor : = N. Y. City 


+40 Geo R. Hardy .... New Haven. Conn 
341 John Birkinvine.......... .Philadelphia, P: 
342 C. P. Higgins .... niet eee Roselie, % 
343 Jos. C. Bonner. Toledo, phic 
344 Ed. G. Thomas... - Boston, Mass. 


345 F. L. Wells........... oe bannete Chicago, Il. 
OE Boston, Mass. 
347 F. A. Hather...... ant Lowell, Mass. 


348 M. C. Bullock iésonis 
349 H.C. age 7 Sheena baked Wilmington, Del 
850 Geo Alden..... ..... Worcester. Mass. 
351 C. E ‘uae ; cs enneten Philadelphia, Pa, 
352 L. R Shellenberge - .Philadelpmia, Pa 
eS & arr Ithaca, N. Y. 
354 B. H. Warren. . Hartford, Conn. 
355 L. H. Jenks. , . deers N Y. City 
John T. Meatz.. Taunton, Mass, 
57 A. W. Bure hard. i tee -Danbury, Conn, 
358 A Fatu du Faur.... Snes, 
359 Wm. T. Donnely . . ooo IN. ¥. City 
360 Wm. H. Jenks....... Brooklyn, ms Be 
361 A. E. Rowland New Haven, Conn 
362 Oberlin Smith. Bridgeton, N. J. 


..Chieago, I. 





3638 Wm. H. Wiley, Treas............. os Bee 2 ORF 
364 Wm. M. Power kbeoinicoahe ‘ished es Ce 
365 Samuel J. Clark.... aes N. Y. City 
366 J. J. McKee Bethlehem, Pa. 


367 Robt. N. Fairbanks. heésnah N. Y. City 
368 R. F. W. Boenig.... ba i ‘Brooklyn, m. Be 
36) Ed. A. Nehling. .. ... Newark, N. J. 
370 Kenneth Torrance Brooklyn, N. Y 


371 H. A. Carpenter weeeeaie N. Y. City 
372 Mrs. A B vier cebas Providence, R. I. 
873 Mrs. Frank C. Latham Providence, R. [. 
374 Geo. Richmond. N. Y. City 


875 E. G. Hoffman....... ou (ievaaescde ae Mee 
376 L. R. Pomeroy. : N. Y. City 
377 Chas. H. Loring. .. Brooklyn, 4 .# 
378 Gustav Hilimann.... , Brooklyn, N. Y. 
379 Alex. Henderson.... ee ee N. Y. City 
380 H. W. Welter. a ; ; "Boston, Mass. 
381 Barton Cruikshank... Brooklyn, & 8 
ee Re N. Y. City 
383 A. E. Childs ..... 59 Sak Boston, Mass. 
884 John M Goodell, ae Brooalyn, N. Y. 
335 Les 1e Monethroup., ... New Haven, Conn. 


386 T: H. Muller ......... ay Philadelphia, Pa 
387 ar L. Clark awe penne cud Gee ks eee 
388 H. L. Aid ich ae oxen N. Y. City 


389 Dev Y dnon Wood 
390 _ E. Ciardi. 


eoceeenes . Hoboken, N. 0d. 
arr re N. Y. City 
391 Thos. H. Merkel, Jr Philadelphia, Pa. 
392 Jos. D Weeks. ...... ane Pittsburg, Pa 
$92 T.G.Oakes ... .... ° N. Y. City 
394 J. W. Sargent ‘ Providence, R. I, 
39% Wm R Webster .......-Philadelp hia, Pa 
396 Miss Kate B. Deane...... .... N. Y. City 
397 Warren E Hill A “Brooklyn, N. Y. 

398 A.M Goodale........ Boston, Mass. 
399 Bari Ferrce. Brooklyn, N. Y. 
400 Francis H. Richards eo Hartford, Conn. 
401 Mrs. Francis H. Richards Hartford, Conn. 
402 Edgar Penny . Newburg, N. Y. 

403 Stanley G. Flagg, Jr. 


‘ Philadelphia, Pa. 
404 M.A Muler ies .. Newark, N. J. 
405 W.S. Weston... : Scr... eee 
406 E. Graves. ....... ; ’ , Camden, N. J. 
es RR ee Newark, N. J 
4108 Thomas Towne...... ¥ dex. Sas Beer 
409 F. R. Slater ...... _ a Yonkers, N.Y 
410 I. H. Weston........ . ... Syracuse, = : Fi 
411 Geo. M. Bond.. .. Hartford, Conn, 


412 ©. A. Emerson.. 
413 W. H. Squire .. 


om -—>-- 
Air Ship Speculations, 


ee N. Y 1 
, ‘Brooklyn, se 


A correspondent sends us a small question 
that requires a large answer. E. E. P., 
Jeffersonville, Ohio, asks: How many feet 
per hourcan an airship engine weighing 
eight pounds per horse-power raise a weight 
equal toitsown? Is the above engine run 
by steam? The second question refers to 
an answer given to this same correspondent 
in our Question and Answer column in our 
issue of June 13th. Our answer said : ‘‘ The 
weight per horse-power of the smallest 
engine for an aerial vessel that we have 
heard of is eight pounds. This is a com- 
pound engine, and the ratio of weight given 
above includes a water tube boiler with 
gasoline furnace.” The statement is upon 
the authority of Mr. Maxim, and it clearly 
means a steam engine, 

Now as to an air ship engine lifting itself, 
or, as our correspondent puts it, lifting ‘‘a 
weight equal to itself,” we suppose, of 
course, that it is meant that the engine is to 
be used as a flying machine engine ina fly- 
ing machine, and in that case it would be 
necessary to wait until we had an actual 
flying machine in actual flight and could 
note what it was capable of doing before we 
could give an authoritative answer, There 


= AMERICAN 


ire, however, so many things involved in 
such a question as the above which the pro 
pounders of such questions seldom think 
that it may not be unprofitable to call atten- 
tion to them 

When we have the weight of the lightest 
possible engine and, if a steam engine, of 
boiler also, with water and fuel, which lat 
ter are not included in the weight of engine 
as quoted above, we must before beginning 
operations determine what other weights are 
necessarily involved in its operation. There 
must be some framework for the entire 
apparatus, there must be large surfaces pro 
vided to oppose the air below the machine 
it, there must be steer 
ing and balancing devices, and there must 


and thereby sustain 


be blades or fans or propeller wheels or 
other devices whereby the engine power is 
made to operate upon the air. Besides all 
the apparatus the weight of a human body 
is necessarily involved in a successfully 
operated machine, and say we have a 10 
horse-power engine, and everything else to 
correspond, it is difficult to imagine any 
possible combination that will weigh less 
than 500 pounds. When it comes to the 
flight of this complete apparatus through 
the air the operation cannot well be charac 
, and so far as there 
is any lifting or raising it by means of the 


terized as a lifting of it 


force that itis able to apply only a small 
part of that effective force will be employed 
in the lifting. Say that this machine, with 
its driving apparatus all at rest, is suspended 
in the air by a balloon or other means at a 
considerable elevation and is suddenly re 
It will at once begin to fall, and the 
rate of its fall will depend upon the extent 
of surface that is exposed to the friction of 
the air. If the surface is large the rate of 


leased 


falling may be comparatively slow, and after 
a little the rate of fall may become practi 
cally a uniform one, instead of being con- 
tinually accelerated, as in the case of a body 
falling without resistance. Suppose the 
under surface to be perfectly flat and square 
in shape, and instead of being hori- 
zontal one side of the square was con 
siderably higher than the other, and that 
the engine was employed to turn pro- 
peller wheels acting sidewise against the 
air at the low side of the square and driving 
the whole thing in the direction of the high 
side. It is evident that in relation to the 
air in contact with it the machine would be 
going up hill, and if in relation to the air 
it went up hill, or ascended, as fast as it 
was falling through the air the combination 
of the two operations would result in a 
horizontal movement of the machine, and 
actual flight, or the supreme purpose of the 
flying machine, would be attained without 
anything like direct lifting taking place at 
all. A little acceleration would result in the 
gradual rise of the machine, and a little 
retardation would cause a descent while the 
horizontal movement would still continue. 
As to the rate at which the machine would 
fall through the air, or the rate at which an 
engine of given power would propel it, we 
cannot try to give any figures. The most 
difficult factor to deal with is the skin re 
sistance, or the retarding friction of the air 
in contact with the surfaces, both the 
flat sustaining surface and the surfaces of 
It is probable that 
one-half the power of the engine would 


the propeller blades. 


disappear in overcoming this friction. An 
other style of flying machine may be imag 
ined in which the flat sustaining surface is 
not employed, the propeller blades facing 
downwards and striking the air downwards, 
thus sustaining the machine directly by their 
downward thrust upon the air and largely 
reducing the friction loss by skin resistance. 
Supposing the propeller wheels in this case 
to thrust directly downward, they might 
revolve at such a speed as to just sustain 
the entire weight without its moving in any 
direction. If the blades were then given a 
little inclination sidewise, instead of thrust- 
ing straight downward, the machine would 
begin to move sidewise in the opposite di- 
rection, but the weight would not be quite 
sustained, and the machine would begin to 
descend, because the downward thrust would 
not be as effective as before ; but this could 
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be made up by increasing the speed of the 
propellers, provided there were power 
enough. It seems to be quite plain that 
whenever an apparatus is devised that is 
capable of continuously sustaining its weight 
in the air and of keeping right side up, or 
maintaining its equilibrium, the problem of 
flight is practically accomplished The 
surplus power may be applied to propel the 
machine in any direction desired 

Our correspondent asks another question, 
as follows: Whichis the stronger accord 
ing to weight, a strong man or a traction 
engine of good construction? In these com- 
parisons so much depends upon the mode 
in which the power is applied that a satis 
factory answer is difficult. Say that a man 
weighing 150 pounds is capable of exerting 
one-fifth of a horse-power, then his weight 
would be at the rate of 750 pounds per 
horse- power A certain traction engine 
weighing 10,000 pounds exerted 20 horse 
power, or at the rate of 500 pounds in 
weight per horse-power. The traction en 
gine is far from the best exhibit of power 
per weight, and is very certain that en 
gines are made that, weight for weight, are 
much more powerful than men. 
-_-  — 
Steam Jackets and Superheating 





A rather novel form of steam jacket was 
recently illustrated in a French journal (Also 
in the AMERICAN Macuinist, October 31st. 

-Ep.), the action of which will be much 
more efficient than that of the ordinary 
jacket. 

This was called internal jacketing, and 
consists simply in the use of a cylinder much 
longer thanusual and fitted with two pistons, 
the distance between these being not less 
than the length of the stroke. 

Steam is admitted between the pistons and 
water drained off at the lower side exactly in 
the middle of the space where the pistons are 
at half stroke. 

Thus the cylinder is always charged with 
hot steam, and equally the piston may be 
steam jacketed in this way without diffi 
culty, the ordinary difficulties of getting live 
steam to circulate through a hollow piston by 
means of some more or less complicated de 
vice of telescope tubes and hollow piston 
rods being entirely eliminated. 

With the cylinder heads jacketed in the 
usual manner, a jacketed piston face and 
the chief part of the cylinder body heated by 
direct contact of steam at full boiler pres 
sure, jackets if of any good ought certainly 
to be eflicient in this case. The principle is 
good if the construction can be made ata 
reasonable cost. The additional cost is made 
up of the extra piston, extra length of rod 
and longer barrel to the cylinder, and need 
not necessarily be very great, especially as re 
gards the cylinder, which if built up in sep 
arate parts is no more difficult: on the score 
of bulk and complexity combined. While 
jackets have fallen somewhat into disfavor 
it can be fairly shown that this is due rather 
to the carelessness of their construction and 
to the lack of provision for insuring proper 
circulation of steam in or rather through 
them than to anything amiss with the jacket 
as such, though it must be confessed that 
there is a certain error or an approach 
towards error in adding heat to steam which 
is below the minimum temperature, and 
theory is well sustained by practice which 
shows how much superior superheating of 
steam is to jacketing. On this point, how 
ever, there is very much more to be said 
than to just point out the theoretical benefit 
of adding heat at maximum temperature, for 
neither superheating nor jacketipg is direct 
heating of steam in the sense in which this 
is usually argued about, namely, as though 
the steam were working in an adiabatic 
cylinder or without loss of heat to the cylin 
der. Superheating and jacketing are in 
practice simply a means of counteracting 
the action of the metal of the cylinder. 

This follows as rapidly as it can do the 
changes of temperature of the steam in con- 
tact with it, and it is mainly because steam 
has a critical temperature, above which it 
will remain steam and below which it will 
become water, that the action of the cylin- 
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der is so powerful. If steam were a non 
condensible gas it would not liquefy, and 
when the exhaust opened and the steam es 
caped the remaining steam at small pressure 
and low density would not carry off a lot of 
heat to the exhaust, as is the case with water 
which absorbs and renders latent so much 
heat when it re-evaporates, It is this which 
renders water so pernicious in its action, and 
the use of superbeat and other sources of 
heat to counteract this by preventing water 
from forming has really very little to do with 
the question of thermo-dynamics, for the 
subject of cylinder action is quite a distinct 
one and plays its part entirely by itself and 
is best treated as a separate question. I have 
recently tried to show in a paper on the 
subject of cylinder condensation that though 
something like 380 per cent. of the steam en- 
tering a cylinder may be initially destroyed, 
yet an addition of about 10 per cent. of su- 
perheat will abolish the action—that in fact if 
we can add heat enough to supply that con 
verted into work during the expansion we 
shall check the loss which arises as a result 
of this. Condensation of steam during ex- 
pansion against a resistance is simply an ac 
cident, or rather a property of a gas which 
has a critical temperature. Did we use air 
ve should not get any condensation at any 
practical temperature because the critical 
temperature of the so-called permanent gases 
is so very low, but we should get reduced 
volume, the temperature of the air falling 
during expansion. But being dry there 
would not be the cumulative action observed 
with steam which with a ten per cent. rate 
of condensation soon shows an actual rate of 
probably three times this, and very largely 
due to the superior heat-absorbing power of 
au water film on the cylinder metal, and so 
only a result of the physical peculiarity of 
the working fluid. Of course in superheat 
ing steam we render it capable of greater ex- 
pansive force and secure economy, but the 
great saving arising from superheating is in 
the collateral prevention of the mischievous 
reactions between iron, hot water and steam. 
When expansion takes place in a single 
cylinder it will usually require a good deal 
of superheat to prevent condensation from 
cylinder action, because the specific heat of 
steam is only about half that of water. Ina 
compound engine the same total range of 
expansion is divided between the two or 
more cylinders and a moderate and less dan- 
verous addition of heat may be made to the 
steam before each cylinder. Hence the use 
of reheaters in the intermediate receivers of 
compound engines, and a reheater may very 
well consist of a steam pipe taken from the 
boiler through the flues at a hot place 
through the reheater and again through the 
flues on its way to the engine, for like the 
jacket a reheater will be useless unless 
proper provision be made for circulation and 
drainage. W. H. Booru, 
_—->- — 
Bids on the New Battle Ships. 

In the latest bids for naval vessels the 
Newport News Shipbuilding Company came 
prominently to the front with bids so much 
be'ow those of the Cramps and of the Union 
Iron Works as to be somewhat remarkable. 
They offer to build two battle ships for 
$2,250,000 each, which is $890,000 less than 
the Union Iron Works’ bid and $470,000 less 
than Cramps’ for one vessel. The Cramps, 
however, offered to build the two vessels 
upon plans of their own and furnish them 
with armor and guns and also construct a 
third vessel, without armor and guns, all for 
$8,000,000, the estimated cost of the two 
vessels ready for service, built upon the 
department plans. 

The law making the appropriation requires, 
however, that one of the vessels shall be 
built on the Pacific Coast, which means by 
the Union Iron Works. 

The general dimensions of these two new 
vessels will be : 

Length on load water line (normal hemanaes 


ment), 1eet ones 368 
Molded breadth at load water line, feet.... 72 
Mean draught at normal displacement, 

teet te ae Fr 23% 
Normal displacement (about), MR 65.4.5. Rae 
Total coal capacity, loose stowage, tons.... 1,210 


Coal carried at normal displacement, tons.. 410 
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They are to be twin-screw vessels with In Great Britain there are about 1,300,000] Just now there is a considerable revival Regarding the situation in the emery 
triple-expansion engines cyclists, and a capital of $875,000,000 is|of the Keely motor scheme, and it is again trade, the Levant Emery Company state as 
; a = * : a , i. toa It will follows: ‘*There is always a big demand 
Each ship must maintain on the trial trip |invested in the production of bicycles and |declared that it is about to mote. t wi for grain emery, and of late the flour also is 
i speed of 16 knots an hour for 4 consecu-|tricycles. The factories in which the ma-|not, however, and those who would attempt|coming into extensive use for plate-glass 
tive hours, and no premium will be paid for|chines are made give daily employment to|to explain the motor should take warning | polishing purposes. Emery has felt the 
an excess of speed 13,000 men from the fate of a Camden (N. J.) man, | fimancial depression but little. Last month 
; hil laini } " was the best our company has ever experi- 

we ‘ . . y : , ‘ or : 4 “q*s > . . . ce . 
The battery of each vessel will be four = who, while explaining ' 1¢ motor, DecaMe | enced since its organization. During the 
13-inch * breech-loading rifles, four 8-inch suddenly and violently insane, and made a] past ten days trade has dropped down below 


breech-loading rifles, fourteen 5-inch rapid 


fire guns, twenty 6-pounder rapid-fire guns 


four and four 


and the 


1-pounder rapid-fire guns 


field 


heavy 


machine guns and one 


be 


run 


armor will unusually and com 
plete 


—-- 
American Goods Preferred. 


It 


papers 


British working 


their 


that 


advising 


is said rmen’'s 


are readers to buy 


certain American made 
to Eng 


better prices 


goods in preference 


rlish on the ground of superiority and 


Among the 


carpets 


articles especially 


mentioned are hoots and shoes, 


furniture and silverware. 


=> 


As far 


times, the rock drill driven by steam or com 


as can be safely predicted in these 


pressed air seems to be in as little danger of 
veing superseded by the electrically-driven 
I | led by tl leet lly-driver 
machine as any device in use. The Inger 


soll Sergeant Drill Company received from 
T. A. Edison, 


in which 


in October of this year, a note 
‘We 


your drills at our mine 


he says are using six of 


and find them per 
fectly satisfactory.” 





The article entitled 
Automatically 
Shaft 
was inadvertently printed without the name 
of its author attached. It 
Prof. L. P. Breckenridge, of the 
of Illinois, Champaign. 


‘An Apparatus for 
the Action of a 
‘in our last week’s issue, 


fecording 
Governor, 


was written by 
University 


—__— +s 


We 


chanics who wish to do case hardening occa- 


have numerous inquiries from me 


and in asmall way, and who wish 
be 


furnace 


sionally 
to 
forge or in such a 

rigged Any of 
had experience in this line can confer a favor 


know how it can done, either in a 


as can be easily 
up our readers who have 


by giving us the results for publication 





> 
The triple expansion engines built by 
Portland Company, Portland, Me., for the 


steamer ‘‘St. Croix” are reported to have 
worked very satisfactorily during a recent 
trial. The high-pressure cylinder is 26 


incbes diameter ; intermediate, 48 ;: and low 
pressure cylinder, 67 inches diameter ; stroke, 
It that 

largest marine engine built ia the 


land States. 


this is the 
New Eng 


36 inches is claimed 
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that of the corresponding period last year 
The concerns which buy from us take ac- 
count of stock at the first of the year, and 
hence December is naturally a dull month; 
in the present case especially so on account 
of the large shipments which during the 
past three months have taken place. Prices, 
except for flour emery, have not been 
changed in four years.” Another company 
reports emery wheels in good demand, and 
the machines in good inquiry. The course 


savage attack upon his friend. If any one 


again motor to us 
shall either run 

attacked — depending 
strength of the explainer. 


attempts to explain the 


we away or prepare to be 


upon the size and 





COMMERCIAL REVIEW. 


of its experience has been a brisk trade in 
New York, Friday Evening, Dec. 6 August, and a lullin September, followed 
, by a slight recovery later in the fall. Though 
. not expecting great things this month, it 
The Machinery Trade. finds meme very fair, and states that 
oe factories are running full. 
The past week has shown no cause for] There ig now a creat dearth of trade in 
altering the opinion that the machine tool] blower forgesand blacksmith’s tools. Prices 


though im-| have for along time been quiescent. 


natural to expect a 


business is gradually, 
It might be 


in view of the 


slowly, 
proving. 
lull at this season, approach Engines, Boilers and Pumps. 
leading ma 
it; and, 


if indeed some orders are held over until the 


ing holidays, but certain of the - ocd , . 
- cian Plenty of inquiries, but few orders, is the 


feature of the engine trade. There is plenty 
of business pending, but buyers are inclined 


chinery houses have not so found 


first of the year, it does not argue an un he pan aay the holidays. > boil 
me 1m : lat applies to engines is true of boilers. 

ei y state > market. e prices re-| pp, , : 

“ tay tate oF Uh mpvely ’ he | 7 The prices of some show a tendency to 

main as moderate as hitherto. weakness, owing to the falling off in iron 


G. A. & Co., of 
facturers of planers, have 


Cincinnati, 
been kept busy 


Gray manu-Jand materials. The firmly established pat 
ented makes do not rise and fall with the 
tide of the iron market so easily as do the 
cheaper ones, in which competition is fierce. 
In cases where prices were put up, earlier in 
the year, just enough to cover the increased 
! 


this season, not so much for the 
of 


replacement of old ones. 


equipment 


new shops, as to supply tools for the 











BYA FORCED 
CIRCULATION OF WARM AIR. 





oF HEATING & VENTILATING 


s+ LARGE BUILDINGS: “2 
Cwicaco Orrice. 22 W Rawoorpn Sr. 



















The 


Crescent 


PITTSBURGH, PA. 
CHICAGO, ILL. 


NEW YORK, N. Y. work. 


Durability and Strength of 


CRESCENT EXTRA STEEL 


are very noticeable in hard steady 
Try it. 





If you plate, 


right 





draw, square, 
manner of die forging in iron or steel, 
for itself by what it will save over 
and Strap Styles. 


BRADLEY HAMMERS. 


taper, swage, collar, spindle, or do any 
a Bradley Hammer will soon pay 
any other similar tool. Helve, Up- 
Send for circulars, 


THE BRADLEY COMPANY, 


SYRACUSE, N. Y. 





BVVVUVeU 


RVVUVVVVVA 
PUMP PRESSURE REGULATORS. 





WSCVese sss 


HYDRAULIC DAMPER REGULATORS. 


HIGH 
GRADE 


REDUCING PRESSURE VALVES. 
LEVER AND BALANCED VALVES. 


MANUFACTURED BY 


THE MASON REGULATOR CO., Boston, U. S. A. 
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STEEL CASTINGS 


THE JOHNSON COMPANY, 


OF EVERY DESCRIPTION. 


MADE FROM BEST 


OPEN HEARTH STEEL. 


Send for Estimates. 
Johnstown, Pa. 





STURTEVANT FORCES. 


PRICES REDUCED. 


SEND FOR CATALOGUE. 
a 


STURTEVANT CoO. 


PORTABLE AND STATIONARY, 
40 PATTERNS, 
ALL SIZES AND STYLES. 
B. F. 

NEW YORK. 


No. 


BOSTON. PHILADELPHIA. 


SO PAGES. 


CHICAGO, LONDON, ENG. 








BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


r 


BRIDGEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 


THE DEANE oor novyoxe 
Tank Pumps 


ALL STYLES. 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
Send for ‘‘ THE DEANE SPECIALTIES.” 


FIN E STAY-BOLT TAPS. 


THREAD 


TAPER STRAIGHT : 


UGUCCCUCUCCEQGCECLOSOLSULESESIOSELSOSLSSCAL0E01 
i E D c B 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS., U.S. A 


, FOUR POINTS! !!! 
DESIGN ! WORKMANSHIP MATERIAL FINISH! 











REAMER SHANK 









Poms oN * < 








All these are comprised in the make-up of our ath es and are the four 
necessary points in the construction of a 0d tool, Add to these a 
FIFTH and a ve sry important one » the aaibe, whe we make very 
low to prompt cash buyers, and you have the story. Our catalogue 
will tell you all about our lathes, planers, shapers, etc, 


SEBASTIAN LATHE Co., 


117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 
Foot-power 


Star# Screw Cutting 
Lathes Automatic 


Cross Feed 
9 and 12 inch Swing. 
Designs. Novel Features 
Send for Catalo.ue B,. 
SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made tv Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 


GRANT 


a Nite 














Two Books Recommended by This Journal. 


CLERK’S GAS or => aerial aaae 


12mo. Cloth, 


PEABODY’S VALVE GEARS FOR “STEAM ENGINE, 


Svo. Cloth, - $2.50 
JOHN WILEY & SONS, New York City. 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. Mo WASTS in redressing. 


SoLe REPRESENTATIVES IN THE UNITED STaTEs. 
BB. MM. TFT ONES we CO., 
BOSTON: i! & 13 Oliver St., NEW YORK: 143 Liberty St. 


H. W. JOHNS. ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


NON- Genovewne CovVERINGS FOR STEAM AND Hot WarTER PIPES, BOILERS, Etc. 
ASBESTOS BOILER COVERINGS. 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building soit, Fire-Proof Paints, Liquid Paints, , 




















Asbestos Roofing, E 
87 MAIDEN LANE, N, Y. “ersey City, lee PxHitaveceHia, Boston, London 
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cost of materials, it would be cruel to apply 
the knife the moment that cost 
manufacturers have not all nerved them 
selves to the requisite degree of fortitude. 
Donegan & Swift state that some low-priced 
boilers have in the past month declined 
about 15 per cent 

In tank supply, water works and various 
other lines of power pumps, as evinced by 
the expr rience of the Goulds ¢ ompany, this 
is the winding up of a good season of busi 
ness, and orders are hardly expected to be 
caught up with before March. 

Gas engines are proving themselves 
worthy of recognition in the market. Con 
cerning the trade in them L. J. Wing & Co., 
whose specialty is marine gas engines, say 
“ The demand is improving. not so much be 
cause of improved trade conditions as because 
gas engines are taking the place of steam 
engines, especially in marine service. Just 
now, too, there is a craze on the subject of 
gas engines for motor wagons, and station 
ary gas engines for electric lighting and 
other purposes are also coming in. All 
factories making good gas engines are full. 
Prices will probably not be cut for a year or 
two. There is hardly yet the competition 
existing in steam engines, and prices art 
higher, pro rata, than for the latter.”’ 


reacts, am 


Iron and Other Metals, 


The pig-iron situation is almost ¢n statu 
quo, but, perhaps, there is a shade more de 
mand at former prices and a little tendency 
toward firmness in foundry iron. Bessemer 
pig has not yet begun to move and the same 
is true of milliron. There exists a fear of 
over-production, and perhaps, also, it is best 
not to be too confident to the future 
prices of ore and coke. A Western furnace 
man in New York to day spoke of the situ 
ation in rather a sanguine tone. Some people 
are inclined to look for a brisk business in the 
latter part of January and February with an 
advance of 75c. to $1.50 per ton in pig iron 
at the present cost of production for Western 
Pennsylvania and Ohio. Eastern irons de 
pend largely upon imported ores, but would 
nevertheless be disposed to sympathize with 
the Western. However, no material advance 
is to be looked for this year. 


as 


There is little activity or change in the 
steel billet market. Machinery steel has 
weakened a little, producers being anxious 
to sell. Cold rolled steel shafting is holding 


trade so well that an advance in the price to 
consumers is talked of. 
Wrought-iron pipe is falling off in price, 


the cutting being merciless. Mills have 
completed their old contracts What con 


cessions in price a fat contract to be 
placed might not call out, it is hard to tell, 
but to-day the bottom of the market 
quot d at four 10s from the former base dis 
counts: Small black, 57; small galvanized, 
52: large black, 67; large galvanized, 55. 
For boiler tubes the discount rates are: On 

on 2$ and larger, 


Is 


2and 24$in., 674 and 5; 
70 and 5. 

Copper remains inactive and the prices 
are being thoroughly pruned. A_ recent 
feature of the market is the announcement 
that, if the mining companies would accept 
prices on the basis of 104c. for Lake Su- 
perior ingot, important orders would be 
placed during the first quarter of next year. 

For pig tin a good demand exists, yet the 


market is lower in London and in New 
York. 
In lead reigns a quiet incident to the 


season. Probably 300 tons would cover the 
amount that has been sold this week. Buy 
ers and sellers are still a little apart. The 
holding back of the latter has advanced the 
price. There is constantly a good demand 
for futures. 

The last day or two has seen an awaken 
ing of spelter. Buyers have resumed pur 
chasing, and the price firmer. It is said 
there were no bena fide sellers at the former 
prices. 


is 


QUOTATIONS. 


SATURDAY EVENING 
Tron—Ametrican pig: 
No. 1 foundry, Northern... $13 25 aid 
No. 2 foundry, Northern 1250 als t 
No. 2 pla, Northern. 1200 al 5 
Gray f. rge, Northern 1200 al 
No. 1 foundry, Southern coe IB FO 14 O 
No, 2 foundry, Southern cece ...18 00 al8 & 
No. 1 soft, Southern 1300 als 
No. 2 soft, southern 1250 als 
Gray forge, Southern 1200 al? 
sar lron—Common, on dock, 1.35 a 1.40c.; refined 


on dock, 1.50 a 1.60e 


Tool Steel—Ordinaty sizes, standard quality, ( 


ave.; extra grades, 1la12c.; special grades, 16« 
and upward 

Machinery Steel—1.90c., occasionally 1.85e., for 
ordinary brands. Special brands upward 

Cold Rolled Steel Shatting—Base, 2M%e. in car 


loads; 2%c. in smaller quantities : 3c. from store 
Copper—Lake Superior ingot, 105¢ a 103%4ec.; ele 
trolytic, 1044 a 10%gc¢.; casting copper, 10 a 10M 


rin—14 00 a 14.05¢ 

Lead—Common Western, 3.3249 a 3.35¢., in car 
load lots 

Spelter—Good Western brands, 3.55¢c., New York 
delivery. 


Antimony—Cookson’s, 734 a 8c.; Hallett’s, 6% a 
7c.: Japanese, 64 a 67¢ce. 
Lard Oil—rrime city, 52 a 53c 








DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON 


FILE. 












VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES. 
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BEA 


FENTON METALLIC MFG 


49 Fenton Wheels! for 1896 


ARE 


PARACONS OF PRACTICAL FEATURES AND 


PERFECT ADJUSTMENTS. 
UTY, SPEED, EXCELLENCE. 


WE WILL BE PLEASE TO s 


YOU CATALOGUE 


. CO,, JAMESTOWN, N. Y. 








P. S.—-FENTON WHEELS HAVE BLUE CROWNS 
Sci f Mechani | 
CIeNCe 0 chanics. | |. 

A Critical and Historical Expositi fits Pris le By Ern 
Reg me ah pony lg ge eng sara Ree gre MACHINISTS, ATIENTIUN. 
gr eco ve With & sertéla Mibsndein, ceite Gellektini tas To introduce, will send post-paid on receipt of 

ientifte work—the book is handsomely printed and erves a | 31.60, one each of 3, 6and 12inch rules, all guaranteed 
warm reception from all interested in the progress of scienc The ker inthe market. Offer good until April1 
Physical Revie Chieago: THE OPEN COURT PUB, Co No stamps 


SAWYER TOOL CO., Athol, Mass. 


| NEW GATALOGS. 


} There are thr 


of Standard Catalogs <x 12 
f 9 i a We? mend thet 
for ) 1 When th , 
| ores ler. one f the other standard 
The Meriden Machine Tool Co... of Merid 
Conn., issue a little pamphlet entitled “*An Im 
portant Trifle.’ It is suggestive and instructive, 


and might well be studied by many of those who 
have work to do suitable for the forming lathe, to 


which of course the pamphlet relates. 


The Babcock Printing ¢ 


send us a catalog illustrating and describing vari 


o., of New London, Conn.,, 


ous forms of improved printing presses, with let 
ters from the users of 
experience with them 


these presses stating their 
It will be found interesting 


to those who have good printing to do, and is 
standard size, 6x9 

We have received from Grant Sipp, Paterson. 
N. J..a standard 6x9" catalog, illustrating and 
describing various styles of small engines and 
boilers, the former of which he supplies either as 
rough castings to be finished by the purchaser, or 
as finished engines. There are also a number of 


accessories specially adapted to such small steam 
machinery 


Co 


, Syracuse, N.Y 
tion oft 


»,a copy of a new 


their catalog, 


eighth edi 


the well-known Straight Line engine, designed by 
Prof John E 
the first to advocate and adopt the standard 6/’x9 
eatalog, 


Sweet. Professor Sweet was one of 


indicated by his note accompanying 


in which he says: It is no fault of ours that it is 
not 6x9 Simply, within one-fourth of an inch 
is as near as a bookbinder can measure.” 





We have received from the Straight Line Engine 


illustrating and describing 


and his chagrin at finding this new edition 
a fourth of an inch too long is probably somewhat 


the catalog, 








The Birmingham (Ala.) Engine Works are add- 
ing a building 100x250 feet, which is to contain 
new machinery 

The Knox Machinery Co., St. Louis, Mo., was in 
corporated last week by Wm. R. Knox and Benja 
min Becktold. Capital stoek, $10,000 


The Fowler Bolt Works, of Anderson 
be worked by the 
concern incorporated recently 
$120,000 


Ind., wilf 
Bolt Co., a 
with a capital of 


hereafter Schofield 


The Hinckley 
have 


& Egery Tron 
added a brass foundry 


iulso built a 


Co., Bangor, Maine, 
they 
New ma 


to their works; 
have 
chines have also been put into the shops 

The Goold 
running 


new dynamo room. 


Bri 
to 


Bicycle Co., of ntford, Ont., 
nights up with 
built large ad- 


It is the intention to double 


. 


their factory keep 


orders, and have recently several 
ditions to the factory 
their output for the coming season 


Riehle Bros Machine Co., Philadelphia, 


have been notified that they have received a silver 


resting 
medal for their 100,000-pound automatic and auto 


graphic testing machine, exhibited at the Atlanta 
Exposition 
The Butler Co., 


eapital stock 


Butler, Ind., have increased their 


to $30,000, and have enlarged their 


plant in order to turn out 3,500 high grade bieyeles, 
They now have 


i force of fifty men turning out "96 





A BOOK OF TOOLS. 


= Of any one 
knows where to buy the 
common, everyday 


course 


things “A Book of 
Tools” tells all about 
them. The uncommon, 


every-other-day things 
youdon’t know so much 
about, and ** A Book of 
Tools” tells lots about 
them. Itisn’ta very big 
book, but it contains a 
great deal, and in 
valuable to the buyer 





. (ASA yer ncere@ 
OE TROITM IN 
v a 


is 





—$——— 
————— 


and user of all kinds of Tools, Machinery 
and Supplies. It contains 550 pages and 
upwards of 2,000 illustrations, and will be 


sent post-paid to any address upon receipt 
of 25 cents in stamps. 


CHAS. A. STRELINGER & CO., 


DETROIT, MICH. 


The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—LOW PRICE. 


= 


THE ELLIOTT DRILL. 





Now Manufactured by 


A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 





SEND FOR CATALOGUE. 









MCH. ~— ‘ 


SPECIAL MACHINES 
ASK FOR CATALOC E. 


FITCHBURG TOOLS. 


If QUALITY and QUANTITY of 
work from a machine COUNTS 
then inspect the tools manufac- 
tured by 


FITCHBURG MACHINE WORKS, 


FITCHBURC, MASS. 
Send for List GOOD 2nd HAND TOOLS. 





eee 





POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, 
QRtee 





Rr. I. 








ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap; also Portable Forges, Tayere 
frons and Foundry Blowers, 





NEW YORK 


IND, 
Please Mention This Paper. 


Chicago Office: 1405-10 MANHATTAN BUILDING 


> 
“9 


CONNERSVILL 
COOKE & CO., Selling Agents, 








P. H. & F. M. ROOTS, Mirs. 


163 & 165 Washington St., 


HENRY CAREY BAIRD & CO., 
(NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 


, 810 Walnut St., Philadelphia. 


t? Our New and Revised Catalogue of Practical and 
Scientific Kooks, 8 pages, 8vo., and our other Catalogues 
and irculars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address. 


AN OPPORTUNITY. 


As Lam desirous of retiring from Business, 
I offer my complete, modern equipped 
Foundry and Machine Plant for Sale on 
easy Terms free of Incumbrance. It is well 
situated on the Main Line of R. R. near 
N. Y. City. The Tools are adapted to build 
First Class Machinery, and the Business 
is thoroughly established throughout the 
United States. Address AMERICAN Ma- 
CHINIST, Box 171. 













\ BEVEL GEARS, 


| Cut Theoretically Cor-ect. 
Special facilities for cutting worm wheels. 


pooo~ HUGO BILGRAM, 
MACHINIST, 


440 N. 12th St., Philadelphia, Pa, 









FOR 
TOOLS, 
DRILLS, 
DIES, &c. 








ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Colambian Exposition 1893. 

















WORTHINGTON STEAM PUMPS) 


FOR ALL DUTIES, 













od z = =~ 
HENRY R. WORTHINGTON, 
NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Bighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. DETROIT, 1455 Jefferson Ave. 
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models. 


Their factory is a two story brick build- 
ing, heated by steam and lighted by gas 


There is to be established at Niagara Falls, Ont.. a 


concern which will be known as the Niagara Falls 
Metal Works Co., with a capital of $95,000. The 
building will be of stone or brick, 120x40 feet, with 
two wings, each at least 40 feet square ; also an 
other building of considerable size. The product 
of the factory will be chains, saddlery hardware 
and similar goods. Mr. R. C. Eldridge is to be the 
manager 

The Miller Gas Engine Co., of Springfield, Ohio, 


isa newly organized with a capital 
stock of $100,000. They will occupy a portion of 
the Whitely shops, and will build a full line of 

They have three car loads 
from the Lodge & Davis Ma 
of Cincinnati, Ohio, consisting of 
lathes, planers, drills. milling machinery. shapers 
etc., and expect to have their plant in operation 
within thirty days. 


corporation, 


gas 
and gasoline eng nes 
of machinery coming 
chine Tool Co.. 





*WANTED* 


* Situation and Help’? Advertisements only inserted 
under this head Pate 30 cents a tine for each inser- 
tion About s rords make a line The Cash and 
Cony sho Ma sent toreach ua not later than Saturday 
ywhenery for the ensuing week's issue, {nswers ad 

d to our care will be forwarded, 
TO SUBSCRIBERS 
whose names appear on our subseription list, this 
paper will give two free insertions under this heading 
to those in want of positions. The advertisement to 
occupy a space of not more than five lines, Additional 


space or insertions must be advance at 


regular rates. 


paid for in 


Wanted—Pos. as draftsman and designer, tech. 


education, shop and office exp. Box 175, Am. Macu 
Wanted—-Work by two young machinists; West 
preferred. Address E. 8. Cruse, Piqua, Ohio 


Practical machinist wishes position as chief en 
gineer or foreman of repairs in large works 
Address Machinist, care AMERICAN MACHINIST 








BSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL 


99 Reade Street, New York. 

55 Queen Victoria Street, London, Fag. 

5 Neue Promenade, Kerlin, (., Germany. 

Cor. lake and Kirtland Streets, Cleveland, O, 


Co. 





SECOND-HAND MACHINERY. 


1 86 in, x 18 ft. Lincoln Trip rle- Geares 1 Engine L athe 

1 Sin. x 21 ft. Wilmarth 

87 in. x 42 in. x 10 ft. Fifield Lathe, C. Re 

S4in. x 47 in. x 16 ft. Pond Mach. Tool Co 
Feed. Has 24in. Chuck. 

S2in. x 8 ft. D. W. Pond Lathe, C. Re 


tand P. C, Feed, 
Lathe, C. Rest and P. C, 


stand P. C, Feed 


29 in. x .Oft. Perkins Lathe, P. Gib Rest and P. C. Feed. Has 17 
in. Chuck. 

2%@in. x 17 ft. D. Ww Pond Lathe C, Rest and P. C, Feed, 

26 in. x 22 it. ee ‘ Has 21 in 
Chuck. 

24in. x 10 ft. Pratt & Whitney I athe C. Rest and P. ©, Feed 

20 in. x 8 ft. Fifield Lathe, C. Rest and P. C. Feed 

Win. xillft. Wm. ye oneal: resp Rest and P. C. Feed. Has 16 


in. Chuck 





Win. x8f Pratt & Whitne y Lathe, C Rest and P. C. Feed 
18in, x9 ft. a ‘ . “ 
16in. x 10 ft. Bullard Lathe, Plain Gib Rest 

l4in. x 6 ft. 8. Ashton Hand I athe “Plain Gib Rest 

Lot Speed L athes, Assorted 

60 in. x 60in. x 26 ft. L. W. Pond Planer 

38 in. x 38 in. x 10 ft “ “ “ 

86 in. x Hin. x 10ft, D. W. Pond ve 

S2in. x 32in. x 10 ft . . aid 2 Heads 

26 in. x 26in. x 6 ft. Pond Mach. Tool Co. Planer 

Sin. x 15in. x 16in Whitcomb Crank Planer 

12 in. Stroke, Warren Trave ling Head Crank Shaper 

15 in Hendey Friction Shaper 

Sem'-Universal Warren Radial Dr rill, 48in. Arm, 

Full Bickford in 

$2in. D. W. Pond U pright Drill, BG ears and Power Feed, 
3 in. Prentice 

28 in. Barney o a 


No. 3 Brown & Sharpe t Universal Milling Machine, 

60 in. Pond Boring and Turning Mill, 2 H mis 

72 in. Newark Mach. Tool Co, Pulley Lathe, 

26 in. Stevens Pulley Lathe. i Tool, 

700 Machine Tools in Stock. Send for Lists. 
Bicycle Catalog Just Out. 


PRENTISS TOOL AND SUPPLY CO. 


115 LIBERTY STREET, N. Y. 
Chicago Store: 62 & 64 So, Canal St, 


SECOND-HAND MACHINERY. 


86” Gould & Eberhardt Gear Cutter. 

26’ Pratt & Whitney Chucking Lathe 

60” Triple-geared New Haven Lathe, 

aws. 

40’ New Haven Back-geared and Power-feed Drill. 

82’ Double-head Pond Planer. 

No. 1 Giant Key Seater. 
Send for complete list. 

Bicycle machinery. 


PRENTISS TOOL AND SUPPLY CO,, 
62 & 64S. CANAL ST., CHICAGO, ILi. 


Second-Hand Machinery. 


2 Tools. 





with chuck 


Send for catalogue of 





LATHES, 1 32in. x 10 ft. Open Side, 

2 10 in. x5 ft. Foot & Power. 1 60in, x 60 in. x 22 ft. Hepworth, 

2 llin. x 5 ft. Power only. | DRILLS. 

1 15 in, x 6 ft. Dustin. 8 22 in. Back Geared. 

1 16 in. x 8 ft. Fiather. 2 25 in. &P.F., Snyder, 

2 18in. x Bit. Flather & Prentice. | 1 34in a , Harris, 

8 18in. x 8 ft. Lodge & Davis. 2 No. 1% Niles Radial. 

2 3 in. x 10 ft. Pratt & Whitney. || 2 Suspension Drills 

zTin. x 10ft Dustin. . ag 

i Bin. x12 ft. Blaisdell, | MILLING MACHINES. 

2 80 in. x 14 ft. Lincoln, 1 No.1 B. & Sharpe, 

1 32 in, x 13 ft. Bement Triple || 2 ae: 13 Gs arvin. 

Geared. 1 No. 15 

1 22 in. x 10 ft. Niles. | 1 Nos ** Hand, and others, 

1 24 in. x 10 ft. Niles, ERS 

1 79 in. Driving Wheel, Bement. || , SHAT ERS. , 

1 48 in. x 18 ft. Gay & Silver. 9in., 12in., 13in., 15 in., 20 in, 
PLANERS. l MISCELLANEOUS, 
ie 1 18in. P. & W. Screw Machine. 

8 as in. x 6 ft. Pond, two 120in x6ft. Flather ‘ 
tp || Horiz, B. & D. Machines. 

1 in. z 88 ta. x 8 ft. Pond, two!| 1 Cylinder Borer, P. & A 

hea |) 1 301n. Motor Gear Lathe 

8 Min x ‘ in. x6 ft W & L.,||1 Double Punch and Shear. 

one head. 4 1 30in. Pulley Lathe. 

1 Bin, x 28 in. x 8 ft. Gay &)/1 Hydraulic Riveter. 

Silver. 2 Bolt Cutters, 
3 S2in. x 82in. x 10 ft. W. & L. || 1 Nut Tap 


1 88in, x 88 in. x 10 ft. Aldrich.!!1 20in, Ps atte ro L athe, 
Also large stock of other tools, Send for List 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 








E. W. BLISS CO. 


{ Adams St., 


Brooklyn, N. Y. 
96 W. Wash’s St., 
CHICAGO. 


Presses, 
Dies, and 


Special 
Machinery 


For BICYCLE, 
Electrical. and 
All Sheet Metal 
Work. 


Stiles & Parker 
Press Co, 








SECOND-HAAND IMPACHINE TOOLS. 


ENGINE LATHES, 


25 x 12, Fifield, Compound er No, 2 Four-Spindle, Pratt & W- 
15 x 6 Blaisdell, Compound Rest No. 4 Four-Spindle aes b 

with turret 21 in, Kirkhoff, W. & L. B. G. 
13 x 6 Ames, Ris¢ 24 in. Blaisdell Wiest Pena 


DRILL PRESSES, 


and Fall Rest. 


lL x 4 Mann Lathe 24 in, Aurora, Back Geared, 
16x 7 Maker Unknown Win. Pond, Back Geared, Power 
16 x ® Blaisdell, Plain Rest Fee 
18x10 Flather, Plait meek 9 ft. Holly Mfg. Co., Radial. 
18 x 10 Blaisdell, Plain Re 
28 x 20 Perkins, Compound Re t. SCREW MACHINES, 
37 x 14 Maker ‘Unknown No. 1 Garvin, Wire Feed. 
PLANERS, N > Brown & Sharpe. 
2 - No. | Garvin, Plain 
16in. x 16in, x 4 ft. Hendey No. 2 Brown & Sharpe, Plain 
2 d | in. 
20 in. xX 20in. x 4ft. Nashua, No. 2 Garvin. Wire Feed 
. 16in, x 5ft. Reed Turret Chuckin 
SHAPERS. Poo ° 
10 in. Juengst, Crank 
12 in. Juengst, Crank. MILLING MACHINES. 
Woo ( ers 
oie? nf fand Light, Traverse No.2 Pratt & Whitney, Lincoln. 
18in. Putnam, Traverse Heal No 2G avin. Plat , 
l5in. Juengst Friction Shaper Ho 9 Gal vin Un versa 
: S . per. No. 2 Garvin Duplex 
) > coke No 2 Garvin Hand 
DRILL PRESSES. No. 4 Greinasd Standard Univer 
lin. No, 1 Slate's Sensitive, . 
6 Spindle Quint, Turret Putnam-Linco!r 
No. 2 Three-Spindle, Garvin. No. 2 Pratt & Whitney, lincoln, 


Also, a large list of other nia 
detailed description and prices, 


THE CARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


hines, Write for complete list, 





iF YO OF 


DROP PRES! 


VANT ANY THING 


DROP HAMMERS 


IN THE LINE 


‘STAMPS 


OR AUTOMATIC DROP LIFTERS 








MACHINERY FOR SALE. 


28 in, x 24in. x7 ft. New Haven Planer. New. 
21lin. Gould & Eberhardt Drill. Good as new 
6in. Boynton Hand Shaper. - = 
1-4 to 11-4 in. Open-die Bolt Cutter, Good as new. 
Nos. 1,3 and 6 Roots Pressure Blowers. Al condition. 
9x ¥ Greenfield Upright Engine. Guood as new. 
18x 5x 10 Brass Lined Duplex Pump. 
112 x Is Slide Valve Engine. 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction ¢ a hP "3 7 ene , less than half 
value. WOKE 

163 and 15 Ww hacen ‘Stre et, 


SPECIAL LOT, SECOND-HAND TOGLS, 


at very low prices before removal. 


New York. 








LATHE —72 in. swing, 20 ft. bed, Triple G ared 
5 ee Se risers to 40 in., 12 ft. 1, Triple Geared, Com- 
= pound Re t, et Pratt & Whitnes Al ord 
3 32 risers to 36 in,, 18 ft. bed, Compound Rest, et 
Fay &S tt Al order 
24 in. swing, 12 ft bed, Compound Rest. Fit hburg 
221 swit 12 ft. be Cp'd R 19-l6h Perkin 
20 in wing, |. ft. bed, Extra Heavy, Cp'd Rest, | 
18 in. swing, 8 ft. bed, Fiather 
Wi swing, 7 ft. bed, Pratt & Whitney 
1 swing, 6 ft. bed, Blaisd 
PLANER x $7 in. x 11 ft., I 
in, X 46in, x sft Ni 
Zin. x S2in. x Sft., Por 
26in. xX 246in. x &ft., Powell 
26 in. x .6 i xf ( id & Bl 
24 n.X 24in. x6f 4 and M 
X 22 in. x 5 ft., Pease 
SHAPER — 101: n.S ke Crank, Hlewes & Phill 
- lin ‘ Gould & Eb ‘ 
17 in Prentis 
sin Geared, Improved 
24 in Friction, Hendey 
lt in é rrav r Head, Wa 
DRILL—16 in. Plain, Pren 
26 in. Complete, Ff itiss 
iin Extra Heavy, Pond 
" Radial 3 ft. arm, Hilles & Jor 
Universal Milling Machine, Kempsmit latest 
‘ Cincinnati No 
Plain i coln Pattern 
Garvin N 5 
Pratt & Whitney Ne Hla 
Upright Boring & Turning Mill, 38 in Head 
Horizontal Boring & Driiding Machine, Sell tin 
Pipe Machine, 6in., with Engine, Jare:ki 
Horizontal Flange Punch, Hilles & Jones, No 
Plate Pla 16 ft., Niles, Al order 
Boiler Punet 22 and 36 in, gaps 
Boiler Rolis, 6, 7, 8 and 10 ft. wide 


BICYCLE MACHINERY 
SONSISTING CF SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


J. J. McecCABR, 


{4 Dey St., 


NEW YORK. 


CCESSOR T¢ 


E. P, BULLARD’S | 


N. Y.Mach’y Warerooms. | 





perience light and heavy forgings 


charge 


light 
trust 


ence on Corliss engine work and heavy machinery 


gines will be open f 


or intending to build engines 


Foreman blacksmith desires situation; large ex- 
: can handle men 
advantage; best refs. Hustler, Am. Macu 

Position wanted bya practical mechanic of 21 
years’ exp. in shop and drawing office: has had 
ot work and men. B.S8., AM. MACHINIST 

A mechanical engineer, well qualified to design 
machinery and tools, wants a position of 

Ilinois, AMERICAN MACHINIST 
First class draftsman, 


best 


accustomed to electrical 
work, tech. education, desires situation; first-class 
refs.; salary moderate Box 174, AM. MACHINIST. 

Wanted—A first-class draftsman by one of the 
largest shops; prefer a man who has had experi 


A superintendent and designer of high-speed en 
rengagement after January 1, 
would like to correspond witn a firm building 
Sapt., Am. Maca. 


1896: 





perience 
nical 
CAN MACHINIST. 


and 18 years’ 
desires a change 
preferred 
CHINIST. 


shop 





Wanted—An experienced tool maker, capable of 


designing, drafting, and taking charge of men in 
our 
need apply. 


tool room; neue but those with best ability 


The L. 8. Starrett Co., Athol, Mass. 
Work nek aftsman by man having ex 
in both shop and drafting room; tech- 
Address Box 167, care AMERI 


W anted- 
education 


A designing draftsman, with technical education, 
shop and drawing office experience, 
bicycle or automatic machinery 
Address G. P., care AMERICAN MA 
Wanted—Foreman boilermaker and layer out for 
having about 25 hands; competent to get 


Address Box 162, AMERICAN MACHINIST. out work at lowest cost ; must be temperate ; state 
Wi y : = tiem + icin _| wages wanted. Address Boiler, care Parvin Ada- 
anted—At once, a first Class tool maker, one | vertising Agency, Cincinnati, Ohio. 
used to making cutting dies for brass: send refer : 
ences, Wm Gilbert Clock Company, Geo, B.| , Wanted—By a Western technical school an in 
Woodruff, Asst. Supt., Winsted, Conn, — structor in blacksmithing; preference will be given 


to the candidate whois also a practical machinist 
or an exper’d engineer. 
stating wages expected, Blacksmith, 


Address, with references, 
Am. Macu. 


(Continued on Page 995) 









AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


Fer the economical generation - syste 
matio application of HEA 


CATALOGUES ON pen ll 


No. 80 Nassau St., - NEW YORK. 


Enelise AgEnocr: 
Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





LATHES 


Planers, 


Milling 
Machines, 


Drills, 


Turret Machines and 
Machine Tools. 


A LARGE STOCK 


always on hand at low prices at 


HILL, CLARKE & CO., 


Machinery [erchants, 
156 Oliver St. 12 S. Canal St. 
BOSTON. CHICAGO, Ill. 








MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 





15in.x6 ft. Engine Lathe. | 19-36 and oe “se Drills. 

2 12 “ “ Portable Dr 

2 | 36in. x 14 ft. —_= 

6 “20 “ “ | 12in, Shaper Traverse Head, 


nn” ea ad oe Gear Cutter, 54in, 
. “a ¥0 " Milling Machine. 
52 in. x 20 ft. Engine Lathe, 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 













ett tl etd a 


\CHALES HBESLY 





CHICAGO, ILLUS.A 8 
(COPPER OILERS 04 
}ppAs5 OILERS o 
INC OILERS,99 


Ae) 









° 


Se et FO eee 
~\ 





‘er eg 








MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slotting Machine. 

2.400 pound Miles Steam Hammer, Single Standard. 
Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 
One (1) 5 ft. 
21in. x11 ft. 

Spindle. 
19 in. x8 ft. 
Spindle. 
26in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 
19in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 
22 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 
40 in. Bement Vertical Drilling Machine. 
24in. Pratt & Whitney Vertical Drilling Machine. 


Universal Radial Drill. 
Pratt & Whitney Engine Lathe, Hollow 


Pratt & Whitney Engine Lathe, Hollow 


GEORGE PLACE MACHINE CO., 
145 Broadway & 86 Liberty St., New York. 





Ea 


»O BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


Pt, SAINT PH, RODS AND STE MAGHDVERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. . 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


Send Samples that we may 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cieveland Machine Screw Co., 





CLEVELAND, OHIO. 


STEEL BALLS 











WRITE FOR 
INFORMATION. 














Decemper 12, 1895 


AMERICAN 








MACHINIST 
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Position wanted—Am 35 years old, thorough me- 
chanic, good manager of menand experienced in 


general machine designing, particularly machine 
tools and engines; prefer pos. as mech'l supt. or 
chief draftsman; start atter Jan. 1. Box 172, A.M 


Wanted—Newspaper man (28) best references as 
designer, wants position of a general capacity with 
mfr.—inside and outside wo rk; preference given 
where first named exp. is valued in conjunct’n with 
engineering. Room 16, 206 LaSale St.. Chicago, Ill. 

Wanted—Mechbanical drattsman, one who is fa 
miliar wito engine and compressor designiog and 
construction, and who has had shop experience 
preferred. Address s'ating age, experience, and 
references, Machine Shop, Box 173, Am. MACHINIST, 

Manager of works desires change ; now in entire 
charge of works employing 500 hands; technically 
educated; shop experience ; competent to assume 
entire charge of office, yo and sales; costs 
and piece rates arranged to insure economical pro 
duction; 15 years’ refs.; age 35. Box 174, Am. Macu., 

Wanted—Position by a first-class die and tow! 
maker ; well up on all modern improved dies. such 
as forging, stamping, blanking, benaing, etc , for 
iron, brass, steel or any other metals; bave bad 
nine years’ experience in best shops in Connecti- 
cut. Address ** Die Maker,’’ care Am. MACHINIST 

Energetic and pushing mech. eng. of high ability, 
pract. machinist, well posted on patternwork, con- 
siderable exp. in designing and coostr. of all kinds 
of mach’y, iron and timber work, wishes pos. as 
draftsman or supt. of construction; New York 
or vicinity. Box 176, AMERICAN MACHINIST. 


Wanted—An intelligent man in every machine 
shop in New England to utilice his spare time in 
raising clubs of subscribers for the AMERICAN Ma- 
curinist; liberal commission. Address, with refer- 
ences, John A. Walker, N. E. Agent, No. 4 Church 
Street, Dorchester, Mass. 





+ MISCELLANEOUS WANTS + 


Advertisements will be wnserted unde r this head at 


35 cents per line, each wnsertion, Copy shou ld be sent to 
reach us nol later than Saturday morning for the ensu 
ing week's issue Answers Qddressed to our 
be forwarded. 


Cheap 2d hd lathes & planers. 8S.M. York,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis 
Light and fine mach’y to order; models and elec 


we wil 


trical work specialty. E. O. Chase, Newark, N. Jd. 
For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Best and cheapest Bolt Header made by C. H. 


Baush & Sons, Holyoke, Mass. 


For Sale—Second-hand drill presses,engine lathe: 
& planers. Dietz, Schumacher & Co., Cincinnati, O 


Wanted—Spur and bevel 
eter; 3 pitch; automatic feed; hand indexing; new 
or good second hand The Arthur Co. Machine 
W orks, 188-1:0 Front Street, New York.: 


gear cutter 36” diam 


For Sale—Tabor duplex automatic molding ma 
chine with 18-inch eylinder; molds two flasks 
12x15, or one flask 15x24 inches; perfect condition 
Box 94, AMERICAN MACHINIST 

Wanted g, pattern casting 
machine work to do, F. F. Chase Machin 
Plainfield, N. J. 

Wanted—An Idea. 
ple thing to patent? 


and general 
» Works 


-Forgin 


Who can think of some sim 
Protect your ideas ; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 





THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery, 













T. SHRIVER & CO., 


333 East 56th Street, N. Y. 


lron and Brass Founders and Machinists 





moulded on machine 
—no pattern needed. 


f any size, 


PULLEYS : 
GEARS 


of any diameter, face ani pitch, nade on Gear 





Moulding Machine—no pattern needed. 











ILLUSTRATED 


CATALOGUE 
FREE. 








EMERY | 
WHEELS. 











We beg to announce that we are ready for busi- 
ness, having equipped our factory with the latest 
improved machinery. We will gladly furnish 
estimates on all EKaperimental and Special 
Machinery, Designs, Drawings, Working 
Models, etc. 


THE KING-O'HARA MFG. CO. 


Office: 84 Adams Street, 
Factory: 67 S. Canal St., Chicago. 





BUSINESS FOR SALE. 


We hereby offer for sale our entire business plant, 
including real estate, tools and fixtures, stock on hand, 


te 

‘The real estate consists of about seven lots on 
south side of Market St., Corning, N. Y., each 21 ft. by 
70 ft., and six lots on north side of Erie Avenue, 2i ft. 
by 100 ft., all nearly covered with substantial brick build- 
ings, and oerere 9 complete Machine Shop, Smith 
= Foundry and Bc 

he Machiner 

ing order. 


viler Shop. 
and Tools are all in complete work- 
All will be sold at a very reasonable price. 
fine opportunity is here offered for one or more 
oung men of energy and some capital to engage in a 
ucrative business. 


PRESTON & HEERMANS. 


Cornine, N. Y., November 18, 1895. 





SPEIDEL'S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYsS, 


SPEIDEL & ROEPER, 
READING, PA, 
Send for Catalogue. 


SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U.S. A. 











L. P. BRECKENR IDGE, | 


Mem. A. S. M. , Consalting M. E., 
CHAMPAIGN, Ill 
| 
F. B. COREY, Electrical Expert. 
Elec. Apparatus Designesl 
} Equitable Building Boston, Mass 


W. E. CRANE, M. E., 
New England Engineering ¢ 
Electric Light and Power Plants 
i7 Harrison Avenue, WATERBURY, Conn 


CHARLES A. HAGUE, 
CONSULTING ENGINEER, 


Pumping Plants, Power Plants, Steam, Water 
Electricity, Designing and Experting 


CONSULTING MECHANICAL ENGINEERS. 





rk City 


9 Cortlandt St., New Y« 


HENRY 


of Pate 


F, NOYES, 


Solicitor nts and Mechanical Expert, 


} Monadnock Block, Cuicaco, Ill 
7 ’ ’ 
L. REDFIELD, 
Designer of Special Machinery 
Expert in Patent Causes, 
Room 604, 269 Dearborn St., Cuicaeo, Ill, 


©, E. SARGENT, M. E., 
Cuicaao, Ill, 
U.S.A 


WM. O. WEBBER, 


onsulting Engineer. Shop Methodsand E conomic 
Production a Specialty. 
78 Mason Building, (Tel. 2102) 


No Boston, Mass 





THE HORTON 


Established 1851, 





Also Chucks for Brass Finishers’ Use, 
Screw Machines, Upright Drills, Cutting-off Lathes, Drill Lathes and for Boring 
Mills, for Car Wheels and other work 
improved Ind pendent Reversible Jaw Chucks In the World. 
Trade Mark: *‘ THE HORTON LATHE CHUCK.” 
None Genuine without it. 
THE E. HORTON & SON CO., Windsor Locks, Conn., U. S. A. 


Or CHAS. CHURCHILL & CO., 21 Cross St., 
SEND FOR ILLUSTRATED CATALOGUE. 


LATHE CHUCK 


Grinding Machines, Milling Machines 


Also the most complete list of 


Finsbury, London, E, C, ¢ 





work. ° ‘ ‘ 


“CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE, 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





CHUCKS The “ National.” 


INDEPENDENT, 

UNIVERSAL, or 

COMBINATION 
Est’d 1882. Strongest Easiest to 
change. Best finish. Reversible 
Jawe (patented) giving 5 changes 
including every possible position 
ILLUSTRATEDCATALOGUE sent, Liber 
al discounts. Prompt shipment. W. WHITLOCK, 
B39 Cortinndt St... N. ¥ Works, Hoboken, 
N.Jd. McDowell Stocker & Co., Chicago, 


WE LEAB, OTHERS FOLLOW, 


Sweetland Combination Chuck. 


Reversible Jaws. Accurate, 
my Standard Independent, Soe 
Shell, Solid Reversible Jaws, 
Strong and True, 








SEND FOR CATALOGUE. 


The HOGGSON & Pras MFG. C0., - New Haven, Coun 


PRATT’S 


Positing Driving 4 
Drill Chuck, 


The best system ever devised for holding 
and driving drills. 


“© WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Clayville, N. Y. 











LeCOUNT’'S 


HEAVY STEEL CLAMP 


MANUFACTURED BY 


WM. G. LeCOUNT, 


SUCCESSOR TO C. W. LE COUNT, 
South Norwalk, Conn, 








Send for “Catalog A,"’ full line of machine tools 





CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK, 





Te ul 





SEND FOR CATALOGUE. 








MARIS BROS., 





2343 & 2345 
CallowhL! St, 


PHILADELPH \, PA. 





DIXON’S 219' 
Drafting Pencil 


Is superior to the very finest 
imported pencils for making 
fine, black lines, clear and 
distinct. Lines do not smut 
and have no feather edges. 
Mention AMERICAN MACHINIST. 

And send 10 Cents for Samples. 


JOS. DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 





The Nativnal 
: Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 216 
FP: a 

sold. 


* Satis. 


500,000 H. 
Prices low. 
faction universal. 
The National 
Pipe Bending 

Co. 
82 River St. 








Mew Haven, Ct. 


EVANS FRICTION CONE CO. 


HANGING AND STANDING 
CONES. 


MADEIN ADL SOBES. 
Thousands in 
mitting from It 
inf nation addr 





BOSTON, MASS 


No. 85 WATER STREET, 





Corrugated, = " 


as used in our Wain- 
wright eed - Water 
i Hea iters, and other 
steam appliances. 


The Taunton (Mass.) Locomo- 
tive Mie, Co, 









PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broac 


claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SEINNER CHUOE 00., 


New Britain, Conn. 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


4. W. GOODYEAR, Waterbury, Conn. 
cor. il cnoctunties onset denen 








SEND FOR CATALOGUE, 














THE BEST WORKMEN 
ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





INDICATORS. 
Robertson-¢hompson . . $40. 
Victor Keducing Wheel ° 15. 
Standard Planimeter . - 16 


These make a perfeet indicator outfit. 
Separators, Oil Extractors, Spencer Regu- 
lators, Reliance Columns, Eureka Packing. 


SEND POR CATALOGUE, 








HINE & ROBERTSON CO., 61 Cortlandt St., N. Y. 





HYDRAULIC 








Hydraulic Wheel Press, 


PRESSES, PUMPS, PUNCHES, JACKS, 
VALVES, FITTINGS, PACKINGS, ACCUMULATORS. 
SEND FOR CATALOGUE D. 


THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors. 


204, 206, 208 and 210 East 43d Street, 
NEW YORK. 


MACHINERY. 





Vertical Check Valve, 





AMERICA 


GIVEN AWAY!! $1,500 LATHE. 


MECHANICAL Sechoo/ in the United 
of votes, a magnificent Nickel Gold Plated fool 
us at the World's Fair in Chicago, and was pronounced 
PIECE of MACHINERY 
entitled No 


N MACHINIST DecemBer 12, 1895 














On March 1, Technical 
States, recei\ ing 
room Lathe. 
by the judges 

Hall. All 


particulars address 


THE LODCE & DAVIS MACHINE TOOL CO. 


BRANCHES Works . 


New York, 110 LIBERTY STREET. Boston, 36 FEDERAL STREET. 
ew York, ' CINCINNATI, 


70S. CANAL STREET. St. Louis, 720 N. SECOND STREET. 


ENG 


1896, we will present to the 
GREATEST NUMBER 
Lathe was exhibited by 


to be the FINEST 
fifteen years 


or 


the and 


Chis 


and visitors displayed in Machinery 


male persons over of age to a vote. charge for voting. For 


OHIO. 


INE LATHES. 
IMMEDIATE DELIVERY ON 


Chicayo, 68, 


DIETZ, SCHUMACHER & CO,, 


GINO! INNATI, OHIO. 








Standard Engine Lathes, 14° to 26” swing. 


Improved Radial Drills, 52° to 120. 





LATEST IMPROVEMENTS. 


No expert required to use them 


DAWSON & GOODWIN, Chicago, Ill. 


\ full line kept ¢ 


J. J. McGABE, New York City. 


FINE WORKMANSHIP. 


onstantly in stock by 








ann ki « GORDON 

















AND PRICES. 


MACHINERY CO. 


The NATIONAL 


TIFFIN, OHIO. 





HEXAGON rex 
wee FINISHED 


AND 


N l I \ CASE-HARDENED. 


TRUMP BROS. MACHINE CO., Mfrs. 


NGTON 





CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 





THE TAYLOR-RICE vin etna co., 


\, fs City, SHELL 
MS Se REANER 


——— 
inch. 





% inch to 5 
Send for New Pamphlet. 





SOFT CASTINGS, 


Made from best grades of Pig te for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 
















Wiss eee x a oven 

wih Is TSE 

172 CENTRE arom ' 
SE! NO FO R 1UE 


RRANTE? 


Wa 


, CATAL ¢ 





MABE YOUR TOOLS WITH A STEEL STAMP, 
F.. A. SRO GRAREA. 


125 CHAMPLAIN ST. 
CLEVELAND, OH/O: 


SEND FOR PRICE LIST No 4 









SHAT TING 


Turned, Ground and Highly Polished 
lron and Steel Shafting. 


GUARANTEED ROUND, STRAIGHT AND TRUE, 
The Most Perfect Shafting Made. 


THE CUMBERLAND IRON AND STEEL SHAFTING CO., Cumberland, Md. 


MENTION 


THIS PAPER. 





WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 





Catalogue on Application, 


THE ECAN CO., 


239-259 W. Front St., Cincinnati, Ohio. 





SAW FILINC—READINC. 


Suppose all printed matter had to be arranged thus : 


ABOUTTHEMOSTDISAGREE AR EJOBAROUND 
AMOODWOREING SHOPISTHEFLLINGOFABAND 
SAW THISSAWHASSIXTEENHU NDREDAND 
SINT YV SEX TRETH WEHAVESOMEFINERAND 
SOMECOARSER FORAGOODJOBLIMUSTGIVE 
EAC yee. ak ESTROKES TOTALFOUR 
reore DNINEHUNDREDANDNINETYEIGHT 

ty ren S TADMITID’ INTLI Pitan fou Bea 

fae Teoh CK HURTS wee bs Dae 
IITAN 
THATSCERTAIN 


x 
I" NVOPTENERTIIA NI 
you’ D READ IT IF YOU HAD—TO. 

Well, it’s just the same with filing a band saw by hand. No seaeee 
between the teeth. Tiresome work, Put off as long as pe ble. 
They'd rather work with dull saws, producing less work and ro eghet 
work. Don't stick to the old barbarity ! Away ‘with it! ! Get our 
Automatic Machine. It files 125 teeth a minute. Uses 
files. More uniform work than can be done by h and, So eas 
runit! Fun for a bright boy eep your saws sharp 
most work! smooth work! Don’t fear unevenly spaced saws, very 
fine or very coarse saws. Our Machine Files Them. 


‘Send for Circular. P, PRVIBIL, 512-524 W. dist St., N. Y. City. 








16, 24”, 27’, and 30”. 


QUICK DELIVERY ON 


1%” and 18”. 


Latest Improved; 
Heavy and Powerful, 


CUTS ALL FEEDS AND THREADS 
WITHOUT REMOVING A GEAR. 





Micrometer Readings for Car- 
riage, Cross Feed and Com- 
pound Rest Screws. 


TH ‘OORE& SuLEY MACHINE 100 0, Cincinnati, 0., U.. A. 














. REGULAR SIZES. 

© inc th by 60 ine h by rod feet. 

) 48 

8 .* = YS "3 

‘ “oo 4 & 6 
15 w“ 77 15 +e 4 
. PATENT CUTTERS. SPECIAL 
Pat. Deo. 24, 1889, MILLING MACHINES DES:GNED. 
Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 


GISHOLT 


TURRET 
LATHES 











THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE 


No cast metal. No ~~ surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every cleaning. Four manholes 


give access to interior of every tube. Write for 
catalog Z. 


THE STIRLING CO.,, 
Cen’! Offices, CHICACO, ILL. 


Branches in all Cities, 


And Universal Tool Grinders. 


CISHOLT MACHINE Co., 
MADISON, WISCONSIN. 


PULLMAN BLDG. 


TO EARN MORE, LEARN MORE. 


THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 
CLEVELAND, OHIO, U. S. A. 


Electrical, Steam and other Courses. Elementary and Advanced Mathematies 
Instruction by Mail. and Note the Instructors. A proved success. 








Engineering 
Send for Catalogue, 





Every practical man appreciates a good 
tool, and especially when it improves the quality 
and reduces the cost of his work, 

Our Grinding Machines are adapted in every 
way for the rapid and accurate execution of work, 
Give them a trial, which will convince. 


Send for full particulars. 


LANDIS BROsS., 
WAYNESBORO, PA., U.S. A. 





Germany: Schuchardt & Schutte, 
59 Spandauerstrasse, Berlin. 
France: Ad. Janssens, 16 Place de la Republique, Paris. 


England: Chas. Charchill & Co., 
21 Cross St., Finsbury, London. 


UNIVERSAL GRINDING MACHINE, 


DecemBer 12, 1895 
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MORSE TWIST DRILL AND MACHINE COMPANY. 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, MILLING CU" 


rTERS AND SPECIAL TOOLS TO ORDER. 













\F. E. REED 60., 


Worcester, Mass. 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agente. 111 Liberty Street, New York. 
South Canal Street, Chicago. 
424 a Building, Pittsburgh, Pa 


dew or» L' ELS S, 


8 to 18 in. Swing. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 


WHITCOMB PLANERS. 


Hand and Power 


Punches and Shears. 












Waitcomd Mig. Co. * 
Worcester, Mass. 





QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 


WILL DRILL UP TO % INCH. 
Sensitive and Positively Driven. 


A. 0. QUINT, Hartford, Conn. 








SEND FOR CATALOCUE. 


' PReASTER MACHINE SCREW co 






Manufacturers of Set, Cap & 








Machine Screws, Studs, etc, 










P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





HAND LATHES. 
“SUINVId “S3HLV? 





Draper Machine Tool Co., 


Successor to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A. 








AS 
VISIBLE WRITING 


EE 





Writes every letter in sight of operator. 
Does most of the work, in writing auTo 
MATICALLY, and yields in the time thus saved 


additional work. 


It acts as if it studied the convenience of 
the operator at every turn, and thereby 
lightens his labor and renders him capable 
of doing more. 

It has a knack of keeping well, and is 
always ready at critical or other times. 

These are some of the reasons why it is 
different from all other writing machines. 


COLUMBIA TYPEWRITER MFG. CO., 


202 Broadway, New York. 
Send for a FREE Catalogue. 








Ncorporated 1871. 


$ Brainard 


UNIVERSAL 
PLAIN a ee ie 
MACHIN ALSO 
CAM-CUTTING @&MILL- < 
GRINDING MACHINES. 





Milling +. BOSTON, MASS: Works .T ne 0 


~ te ag86 CENR CUTTING M4 Nan 





ngMachine 


SIZES& STYLES 5 


Wi er age es on Application. 





Lies in the 





can be made to produce in a given time. 
will do better nor more than ours. 


A [UcLver’s PRoeit 


accuracy and amount of work it will or 


No machine 
Get our book and 


ascertain just what it’ll do. 


The Cincinnati Milling Machine Co, 


CINCINNATI. OHIO 





Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 
S= for illustrated 
= catalogue. 


BAKER BROTHERS. 
365 §, Erie St., TALEO, OM. 












Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





“GURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


me. YX. LL. wu 


PIPE CUTTING & neti MACHINE 











CUTTING-OFF MACHINES, Beware of Imitations. 


None genuine w at our 
Trade Mark ar ry Nan 
Steam and Gas vitter ors’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 
31 Atherton St., VONKERSA. NV. V. 


The Van Merman Universal Bench Lathe. 


With attachments, com 


HURLBUT-ROGERS MACHINE Co., 


So. Supsury, Mass. 





prises in one machine 

' <THE, UNIVERSAL MIL L ING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
rhe best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 

Manufactured by 

Mention AMERICAN MacHINIsT. WALTHAM WATCH TOOL CO., 
Springfield, Mass 





BORING AND 


TURNING « 











EMERY 
WHEEL 


Wicca 


DRESSER 





i for in 








ned or pai 








: lays. ‘Te faces rapidly sv 
H nesagay rooves and all Sh .p c mite ne Ne ve et - ¢ Delle -Are Self. 
° ] Harder ening. Ha au uw el Bushings at Pin Bearings. 
Price. $2.00; Cutter et Send fe rc irculz ar. 


T. WRIGLEY, 85- 87 Fifth Av. . Chicago, IL, 0. 8. A. 


FLATHER & COMPANY, 


NASHUA, N. H,, U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


EE Yourselves as 
Others See You, 


and Solve this Problem by the purchase of a 


2x24 FLAT TURRET LATHE, 


—BUILT BY=— 


OF JONES & LAMSON MACHINE CO. 
F> Springfield, Vermont, U.S. A. 


BEYOND COMPARISON IS 


THE RIVETT LATHE, 


MADE BY THE 


— FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 

























—_», 








With the new attachment, the Rivett Automatic 
Chuck Closer, from 100% to 300°, more work can 
be done. Write for particulars 





A practical om around boring 
and threading t« ol. Especially 
adapt d tor the ym omic al use 
elf-hardening > ate 


MFG. ONLY BY 


Armstrong Bros. Tool Lin 


76 EDGEWOOD AVE., 
CHICAGO. 








DROP FORCED 


MILLING MACHINES 
FOR BICYCLE MANUFACTURING. 
SPECIAL Contres for SPROCKET Milling. 





. no valves. Ne 
r re quired to sup- 
F with water, Al- 
s ready for use. 
construc- 
efficient ip 
operation. Send for 
Catalogue and Prices, 


j ‘Tr. WF. G John Barnes Ct, 


a ag ROCKFORD, tit. 
“ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Lro., 


TWENTY-THREE Milling Machines in 
use in one BICYCLE Factory. 





KEMPSMITH MACHINE TOOL CO., 








Milwaukee, Wis. 21 Gross ST.. FINSB!'RY, LONDON, E. C., ENG. 
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MUL- 





"SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 


The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 











FORMED MILLING CUTTERS. 








MILLING PARTS OF MACHINERY. 


These Cutters are made in a great variety of out- 
lines, and can be sharpened by grinding without 
chz anging their form, They are economical in pro- 
ducing duplicate and interchangeable parts, Exact 
duplicate cutters can be made at any time. This is 

of great impo rtance when accuracy in duplication 
| of machine parts is required, 


rT Catalogue of Milling Cutters and Fine Mechanical 
Ez 





ols free, 


S. STARRETT, Box 14 Athol, Mass., U.S. A. 











DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, ff 
Baltimore, Md. 






OPEN 
SIDE 
PLANERS. 








ELX ESSER ca 
uFF NEW YORK. Roo, 


© Branches: 111 Madison St., Chicago. 
708 Locust St., St. Louis, 


DRAWING MATERIALS 


AND 







ee, Instromen' 8. 

The larges we ae st assorted sto vA in bene sa. Allr pauseties 
for field and dra ting room. We a study of this line, 
and our go _ eearrantec to be as atte ra fe tasitis — sible 
to make the *Pric ses reasonable 


CATALOG UE ON APPLICATION. 





BOSS SPRING CALIPERS. 





8 inch mailed till April 1, for 50 ets. 


STANDARD TOOL co. 


ATHOL, MASS., U,. 
MANUFACTURERS O1 


MECHANICS’ FINE TOOLS. 


CATALOG FREE. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


V4 \ fully furnished. 
P The Albro-Clem 
b Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 








SOMETHING NEw! 

0 Adjustable Notch 
Centre Gauge. 

Price, post paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 








THE 


WORLD RENOWNED 


ANY SIZE ORSTYLE. SEND FOR 1894 CATALOG, 


ELEKA IRYS 


Frank Buroess, Proprietor. 
BOSTON GEAR WORKS, 
35 Harrtrorp Sr., BOSTON, MASS. 


Little Giant Drilling Machine 


WITH STRAICHT TABLE. 
ww) Furnished also with Swinging Table. 
Arranged for both wi and Power. 
Drills mn pote Sto 11-4 inch hole 

Drills to center of 14 inch eirele 

Table is De erfectly square with spindle and 
has adjustme mt < »f 16 ine mee 

Feed hasarun o of 6 aint ‘he 


GO Send for full nines da Catalog**A, 


WELLS BROS. & Co., 


CREENFIELD, MASS. 





Automatic Injector. 


90,000 IN USE IN THE 
UNITED STATES. 


25,000 IN CANS ADA AND OTHER 
OREIGN COUNTRIES, 


ener for Catalog. 


PENBERTHY INJECTOR CO. 
124 SEVENTH ST., DETROIT, MICH. 

W. C. YOUNG MFG. CO,, "S25" 

Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 

















, ring, 
’ ud Br idge Ey gi 
‘TAUGHT. BY MAIL. 
Students make rapid progress in learning t« 
on aw. Circular free, State subje ct ye u wi 


1 to study. The Inte rnational Corres. | 
pende nee Schools, Scranton, Pa, | 








If you have to Paap! your Cutters, 
by the high « of these Cutters 
and by the nt rh you will have 
to wait for them. Geta 


J.E.REINECKER, 


Chemnitz-Gableng, Germany, 


RELIEVING LATHE and 
you will, with surprise, find out 
how cheaply and how quickly you 
can make your own Relieved Cut- 
ters with either straight or spiral 
teeth, rectangular or side relief, 
also relieved worm gear hobs with 
spiral teeth, cutting fax es rectan- 
gular to thread. 


CATALOGUE AND REFERENCE LIST 
=> MAILED FREE OF CHARGE. 


ONOVE R’ 


HANDSOME CATALOGUE ON 


SON DENSER 
> THE CONOVER MF6.CO. 39 Contuanor STNLY. 


























IMPROVED 


motion. 
It has Adjustable 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS H 
Chas. Churchill & Co., 
Finsbury, London. 


Schuchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Bugen Soller, Basel, Switzerland. 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


15- — HENDEY SHAPER, 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate, 


Table for planing Taper Work. 


The Table can be removed for fastening work to the Apron. 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 
L’d, 21 Cross Street, 


Send for Circular, 





THE HENDEY MACHINE CoO., 


Buy the best. 





TORRINCTON, CONN. 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 


New York Agency, 18 Vesey St 

















i Ceo, 

45,000 SOLD. << feet D 
MANY NEW IMPROVEMENTS SPWVe“xvAu K< SS 
FOR USE WITH Ss —= SS : 





COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
~ OR GASOLINE. 


— COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


DUPLEX BELT DRIVEN AIR COMPRESSOR. 


THE RAND DRILL CoO., 
23 PARK PLACE, N.Y. CITY. 
Builders of air compressors for all purposes and conditions. 


















ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors. 
DE BERGUE & CO., Manchester, England. 


W. D. FORBES & CO., 


1302 Hudson St., Hoboken, N. J. 


BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 





Eg SK 
AIR COMPRESSORS Of Every Size and Capacity. 
For operating Pneumatic Tools. 

Suitable for use in Railroad and other Machine Shops. 
SEND FOR CATALOGUE. 
INGERSOLL-SERCEANT DRILL co. 

Havemeyer Building, 26 Cortlandi St., New York. 


The Almond Conpling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 

































































T. BR. ALMCND, MFR., 
83 and 85 Washington Street, | SPECIAL MILLERS, REVOLUTION COUNTERS AND 
BROOKLYN, N. ¥. HAND TEST PUMPS, ETC. 
See enenenanes WS wn toe 100 S00 S100 = TE 
eS I= 3 TES ES TESTES TS = tH 3 
= hae 11 SH = TEeSeE 3 = Wii 
SOc 
—better appliances for aw WAY, PE RHAPS, = 
Fy lene ——_ Sing than our piant bo > of om . 
aH however, they most certainly have not. I woasts of may transpire. So far, = 


oe Our equipment is distinctly modern, and 
7ears are cut with the “Brown & Shap + ee aA 
ae necktie aaa: ol Patent Involute Cutters, and all are tested 
m4 yur cut Gearing for pl . Ss. ferhaps we might even be able to cut the cost of 


LELAND & FAULCONER [V’P’°G CO., 


DETROIT, MICHIGAN. 


EH embraces all that the exacting di 


== = SO I 








= WN 
TESTE 







































































WSN =I" 000 Het se ree = 
Si SS w= OSM == SMSO SMS SSS NW WH = 1 
i On ONS OS = i I WSN = IN =I SN SMI SMM SSI 








DIVEVERY MACHINE 
FULLY WARRANTED. 
FREE our new catacocue 
SEND FOR IT. 











Builders of 
Improved Machine Tools. 


W/ Catalogue just out. Get it! W/ 
4 I<eep it for Reference. wow 
22S Full details on application. a 

as Only high grade machinery. JIN 


Weferences by the millions. 
Won't forget, but act quick. 


NO. 3 PIKE STREET, CINCINNATI, OHIO, U. S. A. 


- Bickford Drill and Tool Co. 

















lame . 
Me 


MA 
OF IMPROVED 


ILUSS, STEAM ENGINES Ae 


Cone Adin ton Comrcere Pons 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated 2. .aloguc. 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


>” ENGINES 


4 WESTON ENGINE CO., Painte! Post, N.Y. 


—____ “sa —__@ 





= Seeds | —— = 





WAYNESBORO, 
PA, 








(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS (is 





AUTOMATIC 
Iiicati sPLeEebpD 


i REPRESENTATIVES. 
, Julian Scholl & Co.. 126 Liberty St., N. ¥. City. 
N Scranton Sapply & Machinery Co. S nton,Pa, 
. i Hoffman-Rus-se C 82 Lake St., Chicago. UI. 
’ Thos. K. Carey & Bros, Co., 26 Light St., Bal- 
COMPLETE POWER PLANTS == 
Mitchell, Lewis & Staver Co., Seattle, Wash. 





AMES IRON WORKS, °N\2> 


50 Oliver St., Boston, Mass, 
18 South Canal St., Chicago, Ill, 


1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, _ _~- 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 


HOISTING ENGINES, & 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WESTERN Brancu, 60 S. CaAnaL Srreer, CHICAGO. 


LINK-BELT ENGINEERING CO., 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
RWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 
Manila Rope Link-Belt Guar- 
anteed Friction 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 


CUILD & GARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, WN. Y. 
VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


The HOPPES Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 























rials Power Transmissions, 


Clutches, ete. 




















MOFFET PORTABLE DRILL. 


UNSURPASSED £ Weighs 48 lbs. and 














id ‘ drills from to 
Simpson's Centrifugal ASA 244 inches diam- 
ter. 
Steam Separator. | REAMER. saa 
For Supplying Clean and Dry Steam — Runs with Steam 


to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 


Will work in any 
position. 


—OR— 


Compressed Air. 





4 poses where Dry Steam is necessary. a M seal factured by 
KEYSTONE ENGINE & MACHINE WORKS, .G.TIMOLAT 
CEO a eee ae eee scoot, |Qond for Circular, Ys ssa tor. trovay, 

JAS. BEGGS & 00., 9 Ney &., New York, Agents. NEW YORK. 


Ly CG &. EEeOwW aN. 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 2, ; 


HANCERS, Etc. 


Estimates and Pians tur- 
nished for transmitting 
Power by 








Friction Slutch Couplings. | HORIZONTAL 
—— AND 
ee al VERTICAL 


Send for Catalogue. 


17 Dey St., New York. 


'  SHAFTING. 
> Also for Erecting same. 
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BROWN & SHARPE MFG, 00, 


PROVIDENCE, R. 
NEW SCREW PITCH CAUCE NO. 20, 


: a 22 PITCHES. 
\. 





— It will measure the threads of nuts as 

WJ anown : well as of screws, and contains the 
pitches 9, 10,11, 22 2-2, 12, 13,14, 15, 

a aren 16, 18, 20, on one end, and 22, 24, 26, 


27, 28, 30, 32, 34, 36, 38 and 40 on the 


it contains the 1143 and 27 pit hes 
for pipe threads. 

ft contains practically two complete 
“ eauges as heretofore made. Price, $1. 
a4, “a \ We make no additional charge for 
the extra pit hes. 


RE PRESE NTATIVES AT HOME 





‘ I FRED 4. K H ; 
New York Crry r.G “KRETS CHMER Mel rt St.. Roor 7 
Burrat N.Y K HOPFELD & CO 61 Ca 1 St 
Cincinnati, Ont } A. KINS ab &cCoO 7 W. Fourth St 
PITTSBURGH Pa —t BAIRD MACHINERY CO 74 Water St 
RE PRESE NEATIVES ABROAD 
Exatanp—BUCK & HICKMAN m0 WI ape! Koad, Londor 
ENGLAND Has. CHUR HILL & CO Ltd ‘Cros Stu, Pinsbury, London. & ( 
Geumany—S¢ MUCH ARD " & SCHUTTE 9 Spandauerstrasse, Berlin ¢ Small Tool 
iUSTAY DIECHMAN’ & SOHN, Zimmer-Strasse 87, Berlin, 8S. W 12, Germany 
ee FENWICK FRERES & CO., 21 Rue Martel, Paris 
France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Sein 








MACHINE TOOLS. 


Complete Equipments. 


at RAILROAD, CAR, LOCOMOTIVE 
sway AND GENERAL MACHINE SHOPS. 














BRANCH HOUSES: 
NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA PITTSBURGH. 





3 THE NILES TOO WORKS 0, 


HAMILTON, OHIO. 
t —— 
Correspondence Solicited. 


Slate 











VENKINS STANDARD PACKING 


is the ONLY Packing manufactured that 
WILL LAST ON HIGH PRESSURE 
STEAM, SUPERHEATED STEAM, oils, 
acids, ete. Does NOT DETERIORATE, 
ROT or BURN out; therefore the best for 
all purposes. 


JENKINS BROS., NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 


WM. SELLERS & (0,, Incorporated, 


PHILADELPHIA, Pa 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operat d by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables. Testing Machines, Shafting. 
Pulleys, Hangings, Couplings, etc. 
= INJECTORS FOR ALL CLASSES OF BOILERS, 

















eS SS ea TST SE 


HE GRAY PLANER 


Manufa.tured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 


















THE FOLLOWING J. A. Fay & Egan Cc 34 South Canal Stre pet, Chie vg 

MACHINERY ow yng, Carlisle & Puree y Co ..193 Bank Street, Cleve fend. 

s. A. Kinsey & © 27 West 4th Street, Cin cinnati. 

MERCHANTS CARRY | Thos. K. Carey & Bros. an ...26 Light Street, Baltimore 

SAMPLES, l J. J. MURR rescccce coccccoes 4 Dey Street, New York City. 
EBERHARDT’S PAT. TOOL HOLDER 
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1X 1% x13 


For LATHES, PLANERS AND SHAPERS. 12S 
IT NEVER REQUIRES FORCING. 2 
NO STOCK OF HEAVY STEEL ON HAND oo 
WILL SAVE ITS COST IN A FEW DAYS 
WRITE FOR DESCRIPTIVE CIRCULARS 


To COULD & EBERHARDT, NEWARK, N. J. 
Patented July 17, 1891. Not an infringement. 














PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the mac Mbes described below and now offer them at the 
foliowing net prices, F, O. B., Hartf wd, for prompt payment, viz:— 

Pill: ur sh: aper 9-inch stroke, with Newell vise, $300, net. 

ye sg ty “4 375. net. 

10-inch swing tool-maker’s engine lathe with attachments and tools, 4-foot bed, 
$595 5-foot bed, SHOD 

Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions, 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 


New York, 138 Liberty St. Boston, 47 Pearl St. Chicago, 42 and 44 S. Ciinton St. 








ror BICYCLE work. 


We are prepared to quote on complete plants, 


including all necessary dies and tools. 











44° THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


MONITOR LATHES 


—=| SIX SIZES= 


—— 9 ———_- 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashore, Manufacturing Co, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with WOUGHTALING REDUCING MOTION, 


The most Com- 
plete, Compact, 
and Reliable In- 
dicator Outfit, for 
indicating high or 
slow speed engines 
now made. This 
pa ne rume n* re- 

eived = at * The 
World’s Colum- 
biin Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
manship and Fin- 
ish, Reliability and 
Efficiency. Send for 
Special Pamphlet. 






































Fifield Tool Co. 
LOWELL, MASS. 


240TOS, DESCRIPTION AND PRICES ON APPLICATION. 





Un 











‘14-in, ENGINE LATHE 


” Hollow Spindle, for 


BICYCLE 


And FINE MACHINE work 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y. 








coe wih WYMAN: COMO | J. Mt. ALLEN, Prestenv. 


== 


(i __ a enor sa meas | WM Bo FRANKLID 1E- PRESIDEN 
wi ((=* DROP FORGINGS KLIN, Vick-PRESIDENT 


pots \Teve)p) WORKERS’ VISES — KW. B. ALLEN, Seconp Vicr-PRESIDENtT 


'. B. Prercs, SecrETARY & TREASURER. 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES, 


FOR SALE—SECOND HAND. 


One 48" x 48" x 16’ Putnam Machine Co’s. Planer. This Planer is one which we 
have in our own works, and which we wish to replace with a longer Planer. It has one 
head on cross rail. Is in good order throughout, but is of old pattern. Can be seen at 
work in our factory. Address, 


THERE HENDEY MACHINE CO. 


Torrington, Conn. 




















P..T, DEC. 5, 1882, 
PAT. DEC. 4, 1888, 
PAT. AUG. 26, 1885, 








Manurmctucce 
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